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New 28-Inch Upright Drill. 


This is a tool recently brought out by 
Currier & Snyder, Worcester, Mass., and 


designed for a general range of work, where | 
strength and ease aud quickness of handling | 


are essential. It is provided with automatic 
feed and means of quick adjustment in all 
particulars. 

The cone pulleys are large, and placed as 


far apart as possible, to give good length of | 


belt. 

Spindle and head are balanced through 
one chain, and the head can almost instantly 
be shifted in its position on face‘of column. 


5 
Modern Locomotive Construction. 


By J. G. A. Meyer. 


FORTY-FIFTH PAPER. 


PROPORTIONS OF CROSSHEAD. 


Area of Sliding Surfaces.—The sliding 
surfaces of a crosshead should not be too 
large, as this will make the crosshead too 
heavy; sliding surfaces of a crosshead should 
not be too small, because with small sliding 
surface the pressure per square inch on 
these surfaces will be increased to an extent 
which will heat the slides and cause abra- 
sion or cutting of the slides. Now it must 
be apparent that. before we can determine 
the dimensions of the sliding surfaces we 
must know the pressure per square inch on 
these surfaces, which will give the best 
practical results. Knowing this pressure, 
and also the total pressure of the crosshead 
against the slides, which must be provided 
for, the calculations for obtaining the di- 
mension of the sliding surfaces or the length 
and breadth of the gibs will be an easy 
matter. 

According to the dimensions of crossheads 
in different classes of locomotives made by 
various builders and master mechanics, and 
assuming that the maximum steam pressure 
in the cylinders is 120 pounds per square 
inch, the writer finds that 50 pounds per 
square inch of sliding surface is a good 


average; in a few cases the pressure per | 


square inch was somewhat less than 50} 
pounds, and in a number of crossheads 7 | 
pounds per square inch was reached. In| 
the writer’s opinion 50 pounds pressure per | 
square inch will give very good results, | 
and may be adopted for determining the | 
dimensions of the sliding surface or the | 
vibs of a crosshead which is to be designed. | 

In the following we shall adopt 50 pounds | 
per square inch as the standard. The total 
pressure of the crosshead against the slides 
is obtained by one of the Rules 15, 16 or 17 
viven in the forty fourth paper, August 6th. 
Before we can find the length and breadth 
of the gib or sliding surface of a crosshead | 
we must determine the area of this surface 
or gib: 


tO FIND THE AREA IN SQUARE INCHES OF 
THE GIB OR SLIDING SURFACE OF A CROSs- | 
HEAD. 


Ru’e 19.—Divide the total pressure of the 
crosshead against the slides by 50; the| 
quotient will be the area in square inches of 
the gib or sliding surface. 

46. 
ire 17 inches in diameter; stroke, 24 inches ; 
steam pressure, 120 pounds per square inch ; 


Ca. The cylinders in a locomotive 
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‘length of connecting rod, 7 feet. It is 


| required to find the area in square inches of 
the gib in the crosshead. 

| The area of a piston 17 inches in diameter 
is 226.98 square inches; the total pressure 
on the piston will be equal to 226.98 x 120— 
27237.6 pounds. According to Rule 17, the 
slides will be equal to 27237.6 x 


= 3891 


gib, or sliding surface of the crosshead. The 
dimensions of crosshead given in’ Fig. 240 
are those of crossheads in actual use, and 

















total pressure of the crosshead against the | 
1 


pounds. And lastly, according to Rule 19, we | 
have *3*'—77.8 area in square inches of the | 
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according to our rule will give satisfactory 
results. 

Assuming that in all locomotives the 
maximum steam pressure in the cylinder is 
120 pounds per square inch, and the ratio 
of the length of crank to length of the con- 
necting rod is as 1 to 7, and that the pres- 
sure per square inch of the crosshead slid- 
ing surface must be 50 pounds, we may 
find the area of the sliding surface by the 
following simple rule : 

Rule 20.—Multiply the area of the piston by 
thed ecimal .34, the product will be the area in 
square inches of the sliding surface or of gib. 


TweEnty-E1GHT INcH Upriaur Dri. 


giving good satisfaction. In this crosshead 


This rule will give results approximately 


| we find the area of the sliding surface to be | correct, that is, sufficiently correct for all 


equal to (33) x 14”=84 square inches. | ordinary locomotive practice. 


According to our rule, it should have 77.8 | 
square inches. 


Ex. 47..-What must be the area of the 


. . t . . 
Here, then, is a difference | sliding surface of a crosshead for a locomo- 


of 6.2 square inches, which may seem to be | tive having cylinders 20 inches in diameter? 


| too great; but when we consider that the 


The area of a 20 inch piston is 314.16 


width of these slides, whieh is 4 of an inch | square inches, hence 314.16 x .34 = 106.81 x 
greater than usually adopted in this class of | square inches, which is the area of the 


engines with the same length of crosshead, | sliding surface of the crosshead. 


and when we remember that this size of 


sliding surface is sometimes used in loco-| shown in 


Compar- 


ing this area with that of the crosshead 


Fig. 244, we find the area ob- 
motives having cylinders 18 inches in diame- | tained by calculation to be slightly in excess 
ter, we may conclude that the area found | of that in the illustration. 
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| ro FIND THE LENGTH AND BREADTH 
GIB OR SLIDING SURFACK WHEN 
KNOWN. 

Examining the illustrations cf the cross- 
| heads, we find that the length of the gib or 
sliding surface is very nearly equal to five 
times the breadth; in some it is more, in 
others a little less; let us adopt the ratio 
of 1 to 5as the correct proportion of the 
breadth to the length of these surfaces. 
Now, when we know the area of the gib and 
the ratio of its length to breadth the dimen- 
sions of the latter are easily obtained by the 
following rule. 

Rule 21.—Divide thearea of the surface by 
5, and extract the square root of the product, 
the answer will be the breadth in inches; 
this breadth multiplied by 5 will give the 
length. 

Kr. 48.—The area of a gib or sliding sur- 
face is 45 square inches; it is required to 
find the length and breadth of the gib. 

45 +5 =9, and the square root of 9 or 


OF THE 


Iv3 AREA IS 


/9 = 3 inches... 3 inches is the breadth, 
and 3 x 5 = 15 inches, is the length of the 
gib. 

tz. 49.—What should be the length and 
breadth of a gib for a crosshead with two 
slides ina locomotive having cylinders 18 
inches in diameter ? 

The area of a piston 18 inches in diameter 
is 254.47 square inches. 

The area of the gib or sliding surface, ac- 
cording to Rule 20, must be 254.47 x .34 = 
90.5198 square inches. Then by Rule 21 we 
have 90.5198 + 5 = 18.1039 and 4/18.1039 
= 4.25 inches for the breadth of the gib ; 
and 4.25 x 5 
of the gib. 

Ex. 50.— What should be the length and 
breadth of a gib for a crosshead with four 
slides, ina locomotive having cylinders 18 
inches in diameter ? 

In the solution of this problem it should 
be remembered that, when a crosshead has 
four slides, as shownin Figs. 234 and 2387, the 
area of the sliding surface is the sum of the 
areas of two gibs, as #’ and @ in Fig. 257, 
page 2; hence notice the following solution. 

The total area of the sliding surface will 
be 254.47 square inches x .84—90.5198 square 
inches, as in Ha. 49; but, as already stated, 
this sliding surface is made up of two gibs, 
hence the area of each gib must be 90.5198 
+2—45.2599 square inches, then 45.2599+ 
5=9.0519, and 4/9.0519=3 inches for the 
width of gib (the fraction being so small 
383x515 for 


21.25 inches for the length 


has been omitted ); inches 
the length of the gib. 
Thickness of Gibs, 


from $ of an 


Gibs are generally 
made inch to & of an inch 
thick. 
WIDTH OF CROSSHEADS AND DIAMETER OF 
HUBS. 

into 


which the piston rods are fitted with tapered 


In locomotive cast-iron crossheads 
ends, and sometimes not resting against a 
shoulder, as shown in Fig. 255 (see page 2), 
the area of the hub around the key, as shown 
in Fig.256, should be sufficiently large so that 
the tensile stress or pull should not exceed 
2,000 pounds per square inch of section. 
This section is of assumed to be 
taken through D H, where the area of the 
| hub will be smallest. Hence to find. the 
| diameter B, of the hub, Fig. 256, or the width 
A, Fig. 


| pirical rule : 
' 


course 





ORD 


257, we may use the following em- 





Rule 22.—-For cast-iron crossheads, multi- 
ply the large diameter of the tapered end of 
piston rod,as given in Table 18, by two, the 
product will be the outside diameter of the 
hub. 

When the piston rod 
fitting against the end of the hub, as shown 
in Fig. 25 


has no shoulder 
5, then make the outside diameter 
of the hub equal to twice the diameter of 
the tapered end measured at (C, that is the 
diameter of the face of the hub. 

For wrought-iron crossheads multiply the 
large diameter of the or the 
diameter at @, by 1.8, the product will be 


hole in the 


tapered end, 


the outside diameter B of the hub, Fig. 256, 
or the width A, Fig. 257. 

Ee. 51.—Find the diameter or the 
of a locomotive cast-iron crosshead suitable 


width 


for cylinders 17 inches in diameter. 

According to Table 13, the large diameter 
of the rod fora 
cylinder 17 inches in diameter is 28 inches, 
hence 28x25} inches for the 
diameter of hub. 

Ex. 52.—What must be the width of a 
wrought-iron crosshead, suitable for cylin- 
ders 20 inches in diameter? According to 
Table 13, the large diameter of the tapered 
end of the piston rod is 3 inches; hence 
3 x 1.8 — 5.4 inches, 
the crosshead. 

Sometimes this width must be 
changed to suit the width of the slides, or the 
length of the crosshead pin. 


tapered end of a piston 


outside 


DIMENSIONS OF SLIDES. 


Length of Slides.—The slides should be 
made as short as possible; that is, they 
should not be made any longer than is re- 


quired for the length of sliding surfaces, 
stroke and the slide 
blocks and crosshead. In practice, half of 
an inch for clearance at each end of the 
crosshead is generally considered to be the 
least amount that should be allowed. 
sequent'y, if in Fig. 284 the stroke 
inches, the length of the sliding surfaces 
(which in this case is equal to the length of 
the gibs) is equal to 15} inches, and the 
clearance at each end is equal to half of an 
inch, then the shortest 


clearances between 


Con- 


+ 4 = 40} inches. 
added the necessary amount 
slide for bolting it to the 
slide blocks, then the short- 
est length of will 
have been obtained. 
Sometimes the general de- 
gener-_ 


of length of 


slides 


sign of a locomotive, 
ally the position of the driv- 
ing wheels, will compel us 
to make the length of the 


slides greater than that de 
termined by the foregoing 


figures. 
Breadth of Slides.-For the 
breadth of the slides we must 
determine the breadth of 
gib or sliding surfaces of 
the 
rules already given. 
Thickness of  Slides.—I\n 
order to determine the thick- 
ness of a slide we must con- 
sider it to be a beam, 
ly fastened at the ends, and 
loaded in the middle. The 
rule for finding the thick- 
ness of a beam, when all its 
other and load 
are known, is as follows: 
Multiply the length of beam 
in feet by the load, and divide 
this product by the breadth 
in inches multiplied by a 
constant number. 
quotient will be 


crosshead, according to 


firm 


dimensions 


the thickness 
ber determined by experiment, 
the same for different kinds 
From these 
correctly, that a 
should be used for 


different 
steel 


too, 


iron beams. 


is customary to use the same 


wrought-iron and steel slides 
tice we shall follow in 


these papers. 


distance between | 
the slide blocks is equal to 24’ + 153” 4 3” | 
If to this distance is | 


than is used for 
But in locomotive practice it 
constant for 


which is the width of 


somewhat | 


is 24 


The square root of the| root of the quotient, 


of material. | 


constant | for alocomotive having cylinders 20 
| in diameter, 24 inches stroke, length of slides 
4 feet, breadth of slides 4} inches, length of 
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constant number used in calculating the 
strength of slides is 1,200. 
In these calculations we shall for the 


sake of simplicity, call the distance be- 


tween the slide blocks the ‘*‘ length of the 


E; 





























Diameter B- sas 
1 ._----Diam 
Fig. 256 
= | 
/ 
Pike 
ie) Fiy. 257 
t Width A t 


LOCOMOTIVE CONSTRUCTION. 
slides.” 
a wrought-iron or steel slide 
following rule : 

Rule 23. 


in feet by the load in pounds; divide this 


product by the breadth in inches, multiplied | 


by the constant number 1200; extract the 


Hence for finding the thickness of | 
we have the’ 
| sticking sash stiles, and plowing and boring | 


Multiply the length of the slide | The cut- | 


MACHINIST 


which these slides will have to 
The load is equal to the greatest pressure 
of the crosshead against the slide, and con- 
sequently can be found by Rule 17. Now, 
we have for the total steam pressure on the 
piston 314.16 square inches area x 120) 
pounds =37699.2 pounds, and according to 
Rule 17 we have 37699.2 x }—5385.6 pounds 
of pressure of crosshead against the slides, 


support. 


which is now considered to be the load that 
one slide will have to support. 
Now, to find the thickness 
cording to Rule 23 
5,385.6 x4 
4 Ix 1.200 = 2% 
3.77, or 4/ 3.77=1.9, say 2 inches; adding to 
|this } of an inch for trueing up when that 
we have 


we have ac- 


and the square root of 


| becomes necessary through wear, 
| 24 inches for the thickness of slide. 
Ex. 53.--Find the thickness of the 
(four slides being used for one crosshead) 
for a locomotive having cylinders 17 inches 
inches stroke, length of 
slides 3 feet 44 inches (3.375 feet) breadth 
of slide 3 inches, length of connecting rod | 
7 feet, and steam pressure in cylinder 120 | 
| pounds per square inch. 
Area of piston = 226.98, 
| square inches x 120 = 27237.6 pounds total 


slides 


in diameter, 24 


hence 226.98 
| steam pressure on the piston, and 27237.6 x 
} = 8891.08 pounds, which is the load two 
| slides touching the gibs F’ and G, Fig. 257, 
| will have to support, consequently one slide 
| will have to support 

3891.08 

9 


and 1945.54 x 3.375 


See = 1 80), 
| 3 x 1200 


— 1945.54 pounds, 


| the square root of 1.80, or 4/1.80 = 1.34, say 
13 inches, add to this } of an inch for true- 
|ing up we have 1inches for the thickness of 


sides. 
— 6 a 
Improved Sash-Sticking Machine, 
This machine is designed to do the work 
which formerly required two machines and 
two men, and is a very efficient machine for 


for the sash cord at the same time. 
ter spindles are of best steel, run in long self- 
oiling bearings which are lined with the best 
| lining metal. 














SASH-STICKING 


then the answer in 


in inches. | creased by an amount deemed necessary for 
The constant number alluded to is a num-|re-planing and wear will be the thickness of 
and is not | the slide in inches. 

Find the thickness of the slides 
remarks we would infer, and | (two slides being used for one crosshead) 


Ka. §2. 


connecting rod 7 feet, steam 


, and this prac- | cylinders 120 pounds per square inch. 
This 


In the first place we must 


inches 


pressure in 


find the load 


MACHINE. 


The plowing and boring attachment con-| then be 


sists of a supplemental table with vertical 


| ment. 


| able headsand cutters. 
| springs, 





boring spindle and horizontal grooving head 


| of water circulated, 
' plied by the condensation of one pound of 
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ee ; 3 rR 
treadle, raising the boring bit into the stile 


to the proper depth. This work being per 
formed, the stile is passed under the feed 


| roll and horizontal cutter head and properly 


dressed. As the plowing and boring of on 
stile is done while another is passing through 
the sticking machine there is really no ex 
pense whatever attending the plowing and 


boring. A boy can operate the machin 
with ease. 
The feed roll is large in diameter, and 


strongly geared, producing a positive feed. 

A compound bonnet and pressure bar is 
placed on the machine, which can be swung 
entirely out of the way for ready 
the sticking head for purposes of adjust 
The machine can be used for stick 
blinds, ete., by having suit 
Fullset of wrenches, 


access to 


ing door rails, 


go with each machine. 
A. Fay & Co., 


aL. 
manufacturers are J. 
Ohio. 


The 
Cincinnati, 
a oe 
The Comparative Value of Steam and 
Hot Water for Transmitting Heat and 

Power. 
By Cuas. E. EMery, New York Ciry. 


FROM A PAPER 


INGTON MEETING OF 


PRESENTED AT THE 
THE MECHANICAL EN 


WASH 
GINEERS. 


If steam and hot water of 400 degrees tem 
perature be respectively used for some heat 
cooking, requiring 
nearly that temperature, the steam will give 
up its latent heat and be 
small quantity of water at the final tempera 
ture, while hot give up its 
sensible heat represented practically by the 
difference original and _ final 
temperature. If the fall of temperature be 
from 400 to 399 degrees, the water would 
impart substantially thermal] unit for 
each pound of water circulated over the 
surface, while the steam would impart over 
800 thermal units for each pound of water 
If a difference of 2 
were allowed, the water would impart sub- 
stantially two thermal units for each pound 
whereas the heat 


ing purpose, such as 


converted into a 
water can only 


between its 


one 


condensed. degrees 


sup 


limits of 
be but 
slightly reduced, though the 
relative quantity of 
required to 


with 
teinperature 


steam same 


would 


wate! 
circulated 
to equal the results obtained 
with one pound of 
would be 


be 


steam 
reduced one-half. 
still greater 
reduction of temperature the 
water would 


disadvantage. 


By allowing a 
appear at less 
For instance, 
with a difference of tempera 
ture of about 11.15 degrees the 
would impart 114 
thermal units for each pound 
the 
for 
condensed.* 


water 

of water circulated and 
842 thermal units 
pound 


steam 
each 
This is doubtless a greater 
reduction of temperature than 
could be allowed for cooking 
and yet it would 
(842.04+-11.52— ) 72 
as much water circulated to 
do the work 
be required if 


require 
.71 times 
same as would 
steam were 
used. In this case then 72.71 
pounds of water would neces 
sarily be heated at the station, 
pumped to the point 
the 


forced back 


where 
heat was required and 
the 
pumped 
reheated, for 


again - to station 


jat a lower and into 


the 


pressure 


boiler to be each 


and spindle, placed at the feeding end of the | - 


machine. The table 
ment, and is fitted with adjustable stops for | 
hole for the knot 
The stile 
the 


tion of the 
the cord. 

table over grooving saw, cutting 
groove 


boring is accomplished by means of a foot 





. . | 
has a vertical 3 


gauging the length of the groove and posi- | | ence 11.15°. 
in the end of 
is first moved along the 
the 
to the proper length, and then the 


* (4h) 
lbs. absolute pressure, 400.89 ; 

205 lbs. gauge or 220 lbs. absolute, 389.74° — differ 

respectively, 373.75 and 362.17—difference 11.5 ther 
mal or heat units. Total heat steam of 235 lbs 
| gauge pressure, 1204.21 heat units. Subtract 362 
17 heat units due to final temperature, gives 843 
04 heat units, available from condensation of steam 
between limits of temperature stated. 


Temperature due to 235 lbs. gauge or 200 
temperature due to 


Total heat above 32° in the two cases 
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ound of water evaporated if steam were 
ised as the medium of transmission. The 
steam would be transmitted by causing a 
light difference of pressure from the heating 
tation to the point where it was used, and its 
urplus pressure would return the water of 
ondensation back to the station, where one 
ound would require to be pumped in the 
oiler for each 72.71 pounds by the water 
ystem. 

As the temperature at which the heat is to 

e applied is reduced, the preponderance 

vainst the water system somewhat dimin- 

hes. For instance, if steam at 70 pounds 
ressure be required to operate engines,it may 

e obtained by directly expanding down the 

eam of 235 pounds pressure, which would re- 
-ultina beneficial superheating of 25.87 ther- 
inal units per pound of steam thus expanded. 
lt, however, the steam were supplied from 
lot water at 400.89 degrees temperature, 
corresponding to the pressure of 235 pounds, 
only 10.2 parts in 100 would, on reducing 
ihe pressure to 70 pounds, flash into steam 
it that pressure, so in that case 10.2 pounds 
of water would necessarily be heated at the 
central station, transmitted to the point 
where steam is required, and if high pres- 
sure engines were used, 9.1 pounds would 
necessarily be transmitted back again, and 
finally 10.1 pounds pumped in the boiler 
for each pound weight of steam used, in- 
stead of the one pound which would be 
required to be evaporated at the central 
station in the case of the steam plant.* 

For heating purposes the temperature 
could under favorable circumstances be re- 
duced to 228 degrees in the coils, corres- 
ponding to a pressure of five pounds, in 
which case, without repeating the opera- 
tions above described, there would require 
to be circulated from the heating station to 
the point of supply and back to such station, 
5.69 pounds of water for each pound of 
steam utilized at the point of supply, or for 
the heat which would be imparted at the 
temperature corresponding to such pressure, 
for each pound of steam which in a steam 
system would be evaporated and sent direct 
from the station.t 

The above statements may be easily veri- 
tied from the figures given in the foot notes 
and the great resistances found in pumping 
water through pipes at high velocities being 
well known, there would seem to be no 
reason why any one should think of using 
water rather than steam for the purposes 
ubove referred to. The subject has, how- 
ever, been agitated for a number of years. 
Little plants to show what could be done 
with water heated to a high temperature 
have been built from time to time, but ap- 
parently did not command the capital neces- 
sary to start the business on a large scale. 
Another revival has recently been attempted, 
however, based chiefly on the favorable re- 
port of an unusually well informed engineer 
of experience and acknowledged ability, to 
whom it is a pleasure to say the writer is 
personally indebted for many valuable sug- 
vestions as to proper courses of study at an 
earlier period of life. Mr. 
forming his opinions has evidently, however, 
failed to 
portant elements of the problem, and occa- 
sion is thereby made for an abstract discus- 
sion on the merits of steam and hot water, 


Isherwood, in 


consider some of the most im- 


* (B) Total heat steam of 70 lbs. gauge or 85 ab- 
solute pressure, 1178.34 heat units, which, subtracted 
from 1204.21 heat units due to 235 lbs., foot-note 

\), shows 25.87 heat units for superheating. Tem- 
perature due to 70 lbs. gauge 316.08 corresponding 

) 286.26 heat units above 32°, which subtracted 
from: 373.75 heat units due to 235 Ibs. (A) leaves 

.49 heat units available for making steam with 

ater and subtracting same from 1178.34 heat units, 

‘tal heat due to 70 lbs. gives 892.08 heat units re- 

ulred for steam of 70 lbs. Hence, there will be 

squired 892.08 + 87.49 = 10.2 pounds of water cir- 
ilated per pound of water evaporated into steam 
f 70 lbs. pressure. 


t (C) Temperature due to 5 1bs. 227.96° equivalent 
» 196.66 heat units above 32, which latter sub- 
racted from 373.75 heat units in water due to 235 
8. pressure, gives 177.09 heat units per pound of 
ater and subtracted from 1204.21, total heat due 
» 235 lbs. pressure gives 1007.55 heat units available 
rom steam between same limits, so that there 
vill be required (1204.21 + 177.09 =)5.694 times as 
1uch water circulated as steam. 
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so far as possible, without reference to the 
merits of a particular system and the details 
of the same. 

It has been stated in the public press, 
quoting from the report, that a cubic foot of 
water at 400 degrees temperature contains 
34% times as much heat as is contained in a 
cubic foot of steam at the same tempera- 
ture, and it is therefore concluded that 
‘*the areas of the pipes will be in this pro- 
portion, making their diameters in the pro- 
portion of 1 for the water and (4/343 =) 
5.89 for the steam.” Also that ‘* the thick- 
ness of the material of the pipes for equal 
strength would have to be about six times 
greater for the larger steam pipe than for 
the smaller water pipe even if both were 
lap-welded.”” On the supposition that larger 
steam pipes would be necessary, compari- 
sons were presented of the ‘ greater bulk,” 
‘‘enormously greater cost,” ‘‘extra loss of 
heat by conduction and radiation” due to 
the larger pipes, with some further remarks 
about the difficulty of getting rid of the 
water of condensation in steam pipes, diffi- 
culties of management, etc., not at all war- 
ranted by the state of the art in relation to 
steam plants. Evidently the error behind 
these statements is to be found in the as- 
sumption that because a given quantity of 
water of the temperature assumed, contains 
34% times as much heat as that of an equal 
volume of steam, therefore the steam pipe 
must be proportionably larger to that ex- 
tent. It ignores entirely well-known laws 
of hydraulics which teach that a fluid of 
much less density than another will, with 
the same difference of pressure, flow at a 
much higher velocity. The weight of a 
fluid transmitted through pipes with com- 
paratively small differences of pressure at 
opposite ends, is proportioned to the square 
root of the fifth power of the diameter 
of the pipe, into the square root of the pres- 
sure gradient (represented by the difference 
of pressure between the two points divided by 
the length) into the square root of the weight 
per unit of volume of the fluid, for in- 
stance, the weight per cubic foot, called by 
Weisbach the ‘‘ heaviness,” and herein de- 
signated the ‘‘ specific weight.” Therefore, 
for the same loss of pressure in the same 
distance and the same size of pipe, the rela- 
tive weights of water transmitted would 
vary as the square roots of the specific 
weights. The weight of a cubic foot of 
water at 400 degrees is approximately 53 
pounds, and a cubic foot of steam at the 
pressure of 235 pounds, due to such tem- 
perature, is 0.5478 pounds. The relative 
weights of the steam and water are there- 
fore as 1 to 96.36. The weights transmitted 
under like conditions as above referred to, 
would therefore be as the square roots of 
these numbers, or as 1 to 9.816. Therefore, 
if the steam and water be compared on the 
basis of use for heating 
clusively, which, as shown, is 
most advantageous to the water system, 
there would, as has been stated, be required 
a circulation of 5.694 times as many pounds 
of hot water as of steam; but 9.816 pounds 
of water would, under like conditions, be 
circulated to 1 of steam. 
pacities of the pipes required to convey the 
and water under like conditions 
would then be, for the steam, 1, and for the 
water, the increased weight required, viz., 
5.694, divided by the increased weight 
conveyed, viz., 9.816, or 0.5796, 
1.3253 to 1. But the carrying ca- 
pacities of the pipes are not as the areas 
or the squares of the diameters, but, on 
account of the friction element, as the 
square root of the fifth power of the di- 
which under this most 
favorable condition for the water pipe, the 
diameter of the steam pipe would require 
to be but 24.38 per cent. in excess of that of 
the water pipe. This does not, however, 
represent the relative cost of the system. 
For heat taken the same distance, the return 
pipe of the water system must be as large 
asthe direct pipe; whereas that of the steam 
system, which has to do but about one-sixth 
of the work, could, on merely theoretical 


buildings ex- 
has been 


The relative ca- 


steam 


as 1 to 
or as 


ameters, on basis, 





conditions, have a carrying capacity that 
much smaller. 


| 


For practical reasons which, | 
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as will be shown hereafter, will have greater diameter and one-half mile long, a velocity 


force with the water system, this pipe is 
made somewhat larger, or, on the average, 
about one-half of the diameter of the steam 
pipe. Onthe basis that the costs are pro- 
portioned to the lengths and diameters, 
which is not far from correct when the two 
pipes are laid together in the same trench, 
the cost of the steam pipe of 1.2438 diam- 
eter should be increased one-half, to allow 
for the return pipe, making in the case of 
the steam system 1.8657, compared with 
2, as the cost of the full-size double pipes 
of the water system, which numbers are as 
1 to 1.072; that is, under the 
favorable conditions for the water pipes, 
they would cost at least 7 
than the steam pipe system ; and even this 


even most 


per cent. more 
result is obtained by favoring the water sys- 


for the reason that 
the water has to be pumped double the dis- 


tem in the calculations, 


tance that the steam is conveyed, and there- 
fore requires double the difference of the 
pressure. However, as this pressure is pro- 
duced with a pump, for simplicity, the 
comparison has been allowed to stand as 
above. 

If the water pipes were designed to fur- 
nish power at a distance, by generating 
steam to be used at 70 pounds pressure, it 
would be necessary, as stated, to circulate 
10.2 times as much water as would require 
to be evaporated for steam used directly, 
when, on the same basis previously dis- 
cussed, the water pipes would require to 
have 3.9 per cent. greater carrying capacity 
under like conditions than the steam pipe; 
that is, would require to be of 1.55 per cent. 
greater diameter, when the cost of both the 
direct and return water pipes would be 35.4 
per cent. greater than that of the steam 
pipe and its smaller return pipe. 

If, however, the water plant were designed 
to furnish water for cooking purposes, and 
the temperature were maintained in the stoves 
at 400 degrees, by circulating, as claimed, 
water of only 400 degrees, there would be 
required the circulation of an infinite quan- 
tity of water to fulfill this condition. If, 
however, the temperature in the = stoves 
was allowed to fall one degree below that 
of the water, there would require to be cir- 
culated, as first stated, something over eight 
hundred times as much water as would be 
required to be evaporated and conveyed if 
the work were done by steam. Without 
stopping to calculate the size of the enor- 
mous pipe required on this basis, we may 
assume, as before, that in practical work a 
loss of, say, 11.15 degrees would be permit- 
ted. On this basis, as stated, the water re- 
quired to be circulated would be 72.21 times 
the weight of steam required to do the 
work, so the water pipe would necessarily 
have 7.407 times the carrying capacity of 
the steam pipe, or 2.228 times the diameter ; 
and the cost of the two systems of piping 
on the basis above explained would be as 
1 for the steam to 2.97 for the water. We 
thus see that, in doing exclusively the work 
for which these high-pressures are princi- 
pally to be carried, to wit, cooking, instead 
of the steam pipes requiring to be 46% times 
or 5.8 times the diameter of the 
water pipe, as claimed, the water 


the area, 
pipes 
must have 74 times the carrying capacity, 
diameter, and 


be of about 2} times the 


about 3 times the cost of the steam 


The relative cost of the pipes by no 
means represents the cost of operating the 


pipes. 
two systems. The water system would al- 
ways be at a disadvantage in this respect, 
on account of the high cost of pumping. 

It should be stated that it is proposed to 
power at only 20 pounds 
pressure, but it is unnecessary to say that 


use steam for 


this would involve a very extravagant use 
of steam, and the size of the pipes would 
only take an intermediate position between 
those given for heating and power respect- 
ively. It may also be claimed that the fall 
of pressure available to transmit steam is 
limited, whereas the pressure available by 
pumping to force the water is comparatively 


unlimited. This will not sustain investiga- 
tion. With an initial steam pressure of 80 


pounds a loss of pressure of but ten pounds 
will give, in a steam pipe 12 inches in 








of fully 80 feet per second, so that there 
will be readily transmitted, through such 
pipe, nearly 1,700 horse-power of 30 pounds 
of feed water per hour for that entire dis- 
tance. The most unfavorable conditions for 
the transmission of steam are when used for 
cooking where a high temperature is to be 
mainfained ; but evenin this case, unless the 
assumption be made that the water will 
maintain the ovens at 400 degrees with 
steam at 400 degrees temperature, which, as 
has been stated, will require an_ infinite 
quantity of water circulated, there must be 
some loss of temperature, and as soon as it 
is permitted to drop, so that instead of 
fabulous quantities only 72 times as many 
pounds of water is required to be circulated 
as of steam, the loss of temperature of 
about 11 degrees entails a loss of pressure 
of 30 pounds, and but a portion of this 
difference of will 
steam as would be safe for the 
permanence of the pipes. With water the 
velocity would need to be kept down in the 
inverse proportion of its density compared 
with that of steam, for a similar reason. If 
the necessary loss of temperature for cook- 
ing be made up by increasing the tempera- 
ture of the water, this would also, in a 
much greater ratio, increase the pressure of 
the steam and still keep it at an advantage. 

An average presentation of this branch of 
the subject may be had by examining the 
pressure available when the hot water and 
steam are used to furnish steam for power. 
In the of the hot water, in order to 
evaporate about ten per cent. of its volume 
into steam, the reduction in temperature 
will be that due to a fall in pressure of 165 
pounds, or from 2385 down to 70 pounds. 
In a steam system this entire difference of 
pressure may be used as the energy which 
transports the steam to the point where it is 


pressure circulate the 


fast as 


case 


used, and as the pumping pressure on the 
principles above expressed must be double 
this, the circulating pump would require to 
work against a pressure of 330 pounds to 
compete with steam, and 10.2 times as much 
water must be pumped with the water plant 
as would be required by the steam plant ; 
also the water for the water plant must be 
pumped twice; once at the high pressure of 
330 pounds to circulate it in the pipes, and 
again at 235 pounds to pump it into the 
boiler; whereas, with the steam plant one- 
tenth of the quantity of water would be 
pumped, and but once, viz., into the boiler. 
It may, however, be claimed that the steam 
plant must be charged with the power re- 
quired to return the water of condensation. 
The water is returned in practice by the 
pressure in the heating systems or by steam 
operating pumps, or pump traps which ex- 
haust into the heating systems, so that no 
heat is wasted, and the losses are too incon- 
siderable to mention in comparison with the 
handicaps of the water system. 

The hot water circulated has been called 
‘superheated water,” because it is hotter 
than 212°, but, of course, water cannot be 
superheated in the scientific sense that its 
temperature exceeds that due, to its press- 
ure. Steam may be superheated and must 
always have as high a temperature as that 
due to its pressure. Water cannot be super- 
heated, but may, of course, have a pressure 
greater than is due to its temperature; in 
other words, be swb-heated, which is the 
that the superheated 
water would be in when maintained at con- 
stant pressure the moment it imparted any 


condition so-called 


heat to another object. 

Reference must finally be had to 
point, which has been made to appear very 
important on paper. 


one 


The following quota- 
tion may be made: 

‘The fuel cost of the power developed 
by the steam engines employed in [a hot 
water] system for circulating the super- 
heated water in the hot water pipe, for 
pumping the used water from the return 
pipe into the boiler, for driving the blowers, 
if a mechanical supply of air is needed for 
the combustion of the coal, and for hoisting 
and its will, owing to the 
peculiarity of the system, be not over one- 


coal refuse, 


twelfth of the similar cost per horse-power 
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developed by the most economical steam 
In fact, 
the only coal required to work the circulat- 
ing, pumping, blowing and hoisting steam 


engines employed in other work. 


engines, is what furnishes the heat actually 


transformed into work, according to the 
thermodynamical theory, and to supply the 
loss of heat by conduction and radiation 


from the external surfaces of these engines. 
The cooled water from the return pipe will 
be in such excessive quantity compared 
with the feed water required for generating 
the steam used in the engines, that it will be 
enormously more than sufficient to condense 
all the steam worked through the engines, 
the and the 
densing it will be wholly pumped back into 
the boiler, and there will be no rejected 


condensed steam water con- 


heat, as in the case of other steam engines, 
which rejected heat averages about. eleven- 
twelfths of the total heat of the vaporization 
of water. If the cost of the indicated horse- 
power in the best engines be taken at about 
2 2-5 pounds of ordinary coal per hour, that 
cost, with the engines of [a hot-water] sys- 
tem, will be only one-tenth of a pound of 
coal per hour. The steam taken from the 
boilers at the temperature of 400 degrees 
Fahrenheit (pressure 250 pounds per square 
inch above zero) for working the engines, 
will be condensed by the water of the return 
pipe at the temperature of, say, 160 degrees 
Fahrenheit, and both the water of condensa- 
tion and water will be 
pumped into the boiler, that the total 
quantity of water in the boiler and in the 
hot water pipe and in the return water pipe 
will always remain constant.” 

With all the hot water used for power 
purposes rejected at a temperature of 316 
degrees, and that for cooking at 390 degrees 
or upward,how is the very large quantity of 
heat still remaining in the water to be re- 
duced to the temperature of 160 degrees, as 
stated in the above extract ? 


the condensing 


SO 


It may be said 
it will be used for heating water, boiling 
articles of food, heating buildings, and such 
like uses. But what can be done with it in 
summer when there is no heating to do, 
and evenin winter or at any other time? In 
fact, how is the surplus heat in the hot 
water from cooking and power apparatus 
to be exactly that required for some other 
culinary operation or for heating some par- 
ticular building? The slightest calculation 
will show that the surplus heat will be so 
great that it cannot in practice be reduced 
The low tem- 
perature of the return water could only be 
secured in individual instances in buildings 


to the temperature stated. 


provided with specially large heating coils 
arranged to receive the water as it 
about to escape to the street. Houses and 
public buildings already provided with heat- 
ing apparatus would necessarily have con- 
nections made to the apparatus in place, 
and the heat would be rejected at the tem- 
perature of the steam used for heating, say 
at the temperature due to five pounds, as 
has been provided for in the previous calcu- 
In no case, as has been intimated, 


was 


lation. 
could it be assured that the surplus heat 
from the cooking apparatus would not ex- 
ceed that required for other culinary opera- 
In 


when no heat was required the only eco- 


tions atid heating the house. seasons 
nomical way to dispose of the hot water at 
390 degrees rejected from the cooking ap- 
paratus would be to pump it back to the 
station at that temperature and at the pres- 
sure due thereto. The result would only be 
worse were it allowed to expand down to 
atmospheric pressure, for then a large por- 
tion would fly into steam and the return 
pipes be filled with a mixture of steam and 
water. If the hot used to 
generate steam for power the surplus heat 
would be so great, that it would be im- 
practicable to dispose of it in the same or 


water were 


adjacent buildings even during the heating 
season. Few factories can use all the ex- 
haust steam from their engines, 


with the water system there would be about 


whereas 


five times as much heat in the rejected 
water as would be used in the engine. If 
part of the latter be used for heating, the 


heat in the exhaust steam must be abso- 


lutely wasted. In fact, at all times a very 
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large quantity of hot water must be rejected | 
at the temperature of 316 degrees due to 

the pressure, and as in the case of cooking, 

the only economical way would be to return 

it to the station at a pressure of 70 pounds. 

If it were permitted to expand down to the 

pressure of the atmosphere, there would be 

circulated, or 29.4 cubic feet of steam 
atmospheric pressure in the returns for each 
pound of water evaporated into steam for 
use in the engines, and the volume of steam 
in the return pipes would be about 60 times 
as large as that of the water contained in 
the same. Of course, in a small plant for 
ranged to keep down the temperature re- 
jected from cooking and power systems, 
but a slight study of the problem will, as 
above indicated, show that the demands for 
different purposes cannot be adjusted, even 
in winter, so as to prevent the rejection of 
a great deal of heat, and that in summer 
the heat in the water can practically only be 
utilized through a small range of the higher 
temperatures, and much the greater part of 
the heat must be rejected, though it may be 


saved if practical means are found for the 


purpose. 

The writer has thus far discussed 
the subject in the abstract without 
comparison with other work. At this 


point it may be of interest to state that 
precisely the feed water apparatus described 


exhibition purposes radiators may be ar- | 


returned to the station at great cost and be | 






line of twice that allowed to the steam be- 
tween the station and the point of use. On 
this basis, with a comparatively low pump- 
ing pressure, say a difference of twenty 
pounds between the extremes of the line, 
the net power required for pumping would 
be somewhat more than one per cent. for 


2.89 cubic feet of steam per pound of water | each volume of water pumped compared 


at | 


with that required to be pumped in the 
boiler for a steam system. Reckoning the 


| efficiency of steam pumps at 50 per cent. on 
| the basis of one horse-power for the heat 
| required to evaporate 30 pounds of water 
|from 70 pounds pressure per horse-power, 


there would be required for circulating 
water for heating fully 11.4 per cent. of the 
power transmitted through the pipes; for 
power there would be required fully 20.4 
per cent., and for cooking fully 145.4 per 
‘cent. Higher pumping pressures would of 
course entail higher losses. For the steam 
| plant, on the contrary, there would be re- 
| quired on the same basis for pumping the 
| water in the boiler, a little less than 2 per 
| cent. of the power transmitted, and this cost 
| would be independent of the loss of pressure 
in transmission. The water in the returns 
would be forced back, as has been stated, 
| by surplus pressure. It will be seen, there- 
| fore, that the water plant will not only be 
/more expensive to construct originally, as 
| well as more difficult to operate, but that the 
| actual cost of the operation would be greater 
| in the proportions stated, independent of 
|many other considerations which cannot 
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above has been used from the first in the 
plant of the New York Steam Company de- 
signed by the writer, and that we are barely 
able to condense the steam which 
is supplied directly from the Croton mains 
to make up the loss due to the escape steam 
from high-pressure engines supplied on the 
At times a portion of the steam from 
the pumping engines can also be condensed 
in the tank, but at others a portion of this 
It is utterly hopeless to do better 


lines. 


escapes. 


portion of hot water supplied from the re- 
turns. 

If the present proposed system, to return 
the water at high pressure, be changed, then 
without helping the feed-water question, all 
the old complications of the former develop- 
ments of the system will be necessary in 
every house, and under some circumstances 
boilers would necessarily be used on the 
premises Arranged to be heated by hot water 
instead of fuel. 
be used merely the full range of temperature 
is available for every operation, and the heat 
rejected due to the smaller quantity of water 


On the other hand, if steam 


required be readily returned to the station 
by the surplus pressure in the pipes. 

It will naturally be asked what the prob- 
able cost of pumping the hot water will be. 
This requires the assumption of a certain 
Previous discussion has 
water a 
difference of pressure at the two ends of the 


set of conditions. 
been based on allowing the hot 











comes | 
back in the returns when half the feed water | 


or even as well with a very much larger pro- | 


Waa: 
eye? 
it " 
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here be discussed, which would make the 
cost still greater on account of the indirect 
method of doing the work. 

The resistance to explosion of the steam 
and of the water pipes could be made the 
| same originally by increasing the thickness 
of the water pipes proportionally to their 
increased diameters; but if high capacities 
were attempted by pumping water at very 
high velocities the pipes would be rapidly 
scoured out so as in time to become danger- 
ously thin. In case of a break in the steam 
pipe the steam dissipates at once and is not 
dangerous. The writerhas known a case 
| where, through carelessness of workmen, a 

man was struck full in the body at a dis- 
tance of only a few feet by a jet of steam 
two inches in diameter issuing from,a pipe at 
80 pounds pressure, but no injury to his 
person whatever resulted. Evidently, how- 
ever,a single quart of hot water, projected 
in the same way, would have caused fearful 
scalds, and anything like the same quantity 
of water as of steam would have caused a 
lingering death. Hot water is also very de- 
structive when the pressure is suddenly 
released, and the flying particles would scald 
| persons and do other injuries, even when 
| projected long distances. 

There is, however, a separate question as to 
the relative advantage of transmitting steam, 
at the high pressure of 235 pounds referred 
| to above, compared with a transmission at a 

pressure of 80 or 90 pounds corresponding 
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dently the lower pressure will supply all t! 
steam which is required for heat and pow: 
purposes quite as well as if generated at t! 
very high pressure. The only possible o 
ject in increasing the pressure would be | 
do some kinds of cooking which cannot | 
done with the lower pressure, and it mu: 
be claimed to save something in tie size 
pipes. So far as the latter is concerned, t! 
increased thickness must also be taken in: 
consideration. 








oe 
The Tele-Manometer. 
In the device which illustrate her 
with, a novel and useful application < 
electricity is made. The device consists « 
two instruments electrically connected 
viz., the steam gauge proper, Fig. 1, con 
nected to the boiler or steam pipe in an) 
convenient manner, and the indicator an 
recorder, Fig. 2, usually located in tli 
office. 
The two instruments can be any distanc: 
apart, and yet the pressure at the plac 
where the gauge is located will be accur 
ately indicated and recorded in the oftice 
A continuous record of the pressure i 
made in red ink, and an alarm bell wil! 
ring whenever the pressure rises above or 
falls below the limits at which the alarm 
hands have been set. 
By locating the recorder in the office thi 
steam pressure at any time can be seen at 
glance, and the continuous record is avail 
able at all times for reference. Such a 
record is not only valuable in noting th« 
economy of different pressures of steam 
when it is desirable to experiment in that 
direction, but in case of any accident to 
boilers it wil tell the story of whether or 
not there was pressure higher than that 
allowed. 

If there is trouble with regulation the 
management can see equally with the 
engineer if the fault is with the steam 
pressure carried, and any falling off in 
economy will naturally bring about exami 
nation of the record. 

The instrument is said to work with un 
failing accuracy up to the limit of accurac) 
of the best steam gauge. They are manu 
factured by the Telemeter Co., 44 Barclay 
street, New York. 

si a 
Regulations for Testing Portable 
Engines, 


we 


We gave last week the result of tests of 
two small engines at the Royal Agricul- 
tural Show in England. The regulations 
under which these engines were tested will 
be of interest. They were as follows: 

1. Each engine shall be measured, 
weighed, and described in accordance with 
the tabulated form sent herewith. 

2. Each exhibitor shall declare the steam 
pressure, the revolutions per minute, and 
the brake horse-power, at which he wishes 
his engine to be tried. The brake will be 
driven direct from the crank-shaft by means 
of a short connecting shaft and universal 
joints. A coupling to key on to the crank- 
shaft of the engine will be sent to each 
exhibitor. 

3. Preliminary Run.—Steam will be got 
up in each engine, and it will be set to work 
on the brake at the declared speed and 
power, and will be kept running until, with 
the regulator and governor valve full open, 
the speed and pressure of steam begin to 
decline. The time occupied in raising 
steam and in getting ready for the trial run, 
together with the revolutions made, the 
fuel (including 8 pounds of wood) and the 
stores consumed, will be noted. 

4. As soon as the speed has shown a ten- 
dency to fall, the engine will be stopped ; 
any coal remaining on the bars, and the 
ashes, will be raked out; one pound of 
wood will be served out to rekindle the fire, 
and a weighed supply of coal will be issued, 
after which the trial run will begin. The 
duration of each trial will be four hours, or 
as near thereto as can be arranged. During 
the trial run there will be noted, the steam 
pressure, the temperature, and the quantity 





| to that ordinarily used in practice. Evi- 


of the feed water, and that of the water dis- 














int 
an 
en 
spt 
») 
aga 


ke} 








thos 
orce 
ing | 
fur 
the 
dica 
of a 
cien 
peril 
stew 
able 
vine 
ques 
6. 
will 
oil s 
and 
serve 
remia 
that 
usce! 
sued 
if 
for h 
trial 


to as 





' Need 


engin 
powe 
perfe 
chase 
also 

price 
opini 
of mz 
gine» 
stean 


exam 








. Stand 





low | 
rener 
‘ its 8 


limit 


finis| 
The 
but w 


B usual 
extra 
Cost 

é| Sam 

B tent f 


pers 
b 





BCuttin 
Ball in 
B wir 
q pers 
sup 
Wii 
Stea 
bot u 
must | 


the 1 











Phi- 
dl ; 
Lhe 




















Aveust 20 1887 


stirting and shortly after starting. 


Tic height of the water in the 


av idable difference will, however, be noted. 
T 
indicator will be attached to each brake, 
an’ attention must be paid to keeping the 
ne as nearly as possible to the uniform 
specd of revolutions declared. 
5. When the trial run is over, coal will 
again be served out, and the engine will be 
kepi working under the same conditions as 
those which prevailed during the trial run, in 
order to allow of experiments for determin- 
ing the temperature and the pressure of the 
furnace and the smoke-box being made, of 
the zases being collected for analysis, of in- 
dicator diagrams being taken, of the supply 
of uir being measured, of the governor effi- 
ciency being tested, and of any other ex- 
periments or tests being made which the 
stewards or judges may deem to be advis- 
able as throwing light on the particular en- 
vine under experiment, or upon the general 
question of steam motors. 
6. The oil cans in use by 


en 


ach exhibitor 
will be emptied, anda weighed quantity of 
oil supplied by the exhibitor, the nature 
and price of which will be noted, will be 
served out. At the end of the run the oil 
remaining will be weighed back, in order 
that the consumption may be accurately 
ascertained. A similar course will be pur- 
sued with the tallow. 

7. Each exhibitor is to provide a driver 
for his engine, and during the four hours’ 
trial run no person other than this driver is 
to assist in the working of the engine. 


=p 
Need of Special Tools for Making Stand- 
ard Machinery. 


By W. H. HorrMan. 


In my late papers on cheap steam engines 
I stated that a 40 horse-power automatic 
engine, guaranteed to produce a_horse- 
power with 3.25 Ibs. of coal per hour, and 
perfect in its regulation, could be pur- 
chased for about $20 per horse-power. I 
also stated that I considered this a fair 
price, and I see no reason to change my 
opinion under the present general systems 
of machine shop practice in our steam en- 
vine works throughout the country. The 
steam engine and steam pump builders, for 
example, fix on a certain profit for their 


Ria 





> finished work are also numerous. 





standard machines ; and they cannot go be- 
low the safety point in prices without a 
} general break in the market, attended with 
hits usual troubles. Now 
limit lines are almost as 


or 
numerous as the 
builders, for the systems of producing the 


these safety 


charged by pet-cocks and jacket drains, and 
the level of the water in the boiler before 
At the 
e: d of four hours the supply of fuel will be 
si pped, the unused supply will be weighed 
beck, and the trial will be continued till, the 
re culator and throttle valve being full open, 
th speed shows a tendency to decline. 
boiler 
throughout the trial must be kept as con- 
st.nt as possible, and at the termination 
should be left at the level at which it was 
when the trial commenced; any slight un- 


assist in observing the speed a speed 
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ulating the materials, and so 


generally better in quality. 

One of the worst ‘“ time-killing”” machines 
is a planer, even when fitted with the best 
quick-return motion. Therefore the contin- 
uous-cutting tool should always be adopt- 
ed, if possible; and the use of this tool can 
be made possible in hundreds of cases, if a 
little more thought is given to the original 


fastening a guide bar can be milled with a 
face cutter, in one-third the time required 
to plane a strip. In fact, an engine frame 


quired. 
The cylinder, and the valve faces of many 
of the standard automatic high and low 


often wondered why some of our tool 
makers have not produced more special ma- 
chinery for the use of steam engine and 
steam pump builders. 

The cylinders of all the standard Corliss 
engines (made by about twenty firms in this 
country) are practically alike, and at least 


have cylinders so near alike that a slight 
change in the table would give usa machine 
that could be used by all of these makers. 

In the matter of steam pumps, the simi- 
larity of design is still more pronounced, as 
there are few pumps in the twenty-five or 
thirty varieties that cannot be built by a 
continuous cutting on a special machine. 
The most singular fact is, that the builders 
of the so-called cheap engine have not, as a 


rule, attempted to build their machines on | 


he has so improved the methods of manip- | 
organized 
his machine shop operatives, that his savings 
over his neighbors’ methods are even more 
than the cut in the price, while his work is 


design of the machine to be manufactured. | 
A spotting piece on an engine frame for | 


can be so designed that no planing is re- | 


speed engines can be machined by continu- | 
ous cutting, if the proper machine is con- | 
structed to do this work, and the writer has | 


six of the high speed automatic engines | 
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their machines in every way possible, in de- 
sign, in workmanship, and in the economy 
of production, thus placing them ina secure 
position to compete successfully with the 
new power. 

As Lhave before stated, the high speed 
automatic engine is generally constructed 
| on the system of interchangeability, but not 
usually by special machinery. 


condition, and the question that I should 
like to have the mathematicians figure upon 
and the spring makers guess upon is this: 
How thick must the spring steel rings, 
which are 13’ wide and 34” in diameter, be, 
to spring ,',th of an inch when loaded with 
750 pounds? TI have not the least doubt but 
the spring makers will be willing to guess 
upon it, and the mathematicians ought to 
be willing to figure, but will they? I shall 
try the experiment, anyhow, either with or 
without the figures, and simply propose the 
question to see how near the fellows who 
think the proper thing to do in such a case 
is to figure it out, and the other fellows who 
think they can guess better than any man 
can figure, will hit the mark. 
Joun E. Sweer. 


The special 
methods should be adopted, however, and 
with their adoption the builder will realize 
the much needed economy in manufacturing, 
and will have a very satisfactory engine for 
continuous heavy service, at the same time 
the reduced cost of making will leave him a 
margin for a reduction in prices, when that 
course becomes necessary. 


I said in connection with rapid and con- 
tinuous tool cutting machinery, that more 
thought should be given to the matter of 
design, and this suggestion will hold good 
in the foundry as well as the machine shop. 
In designing the details of steam engines 
\from 25 to 75 horse-power, the plain green 
sand casting made without the use of cores 
;and dry sand work, should be introduced 
| wherever possible. A pattern for a 40 
horse-power high speed engine frame can 
be made so that a perfectly sound casting 
can be obtained with the entire absence of 
core boxes, and by using such a pattern we 
can always secure true and sound work. 
The setting of a core for the jaw of the main 
bearing of an engine frame is very fre- 
quently attended with bad alignment, thus 
requiring careful setting and adjustment 
| when finished in the machine shop. No 
piston head should be cored in the body, as 
the thickness of such pistons is always a 
matter of uncertainty. 


Overhanging Studs. 
Editor American Machinist : 

The ‘“*EBasy Way” 
and A. J. Shaw, concerning the proper con- 
struction of overhanging studs brings to 
mind an experience which we had some 
time and which cast a little 
light on the subject. Ina certain machine 
was a stud about }’’ diameter by 3” long 
necked down in the same manner as the 
stud to which Mr. Shaw so much objects. 
The stud was subject to an alternating load 
of considerable intensity 
and broke off in the neck 
run. 


discussion ‘between 


since, may 


at its extremity, 
after a very short 
It was replaced by another which 
broke almost immediately, and was fol- 
lowed bv a third behaved in the 
manner. These were all precisely 
alike, except that the second and third had 
small fillets at the junction of the neck and 
body, which the first did not have. We 
then substituted for these a stud made from 
the same bar of steel as the others, on the 
** five piece plan,” with a collar 4% in. diam- 
eter. This showed no signs of weakness 


which 
same 


The pattern should 
be open, and arranged to cast the radial 
ribs to the head-plate, the follower plate 
(can then be fastened to the piston-head in 
uny way to suit the fancy of the designer, 
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Leen and is doing its work satisfactorily to-day. 
In the light of this experience I should be 
inclined agree with the conclusion ar- 
rived at by Mr. Shaw, that the ordinary 
form of stud is inferior in strength to the 


to 
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Spring Row 


the interchanging plan, and have thus far 
used a limited amount of special rapid cut- 
ting machinery. Had these builders during 
the past ten years adopted this system, we 
firmly believe that we would not to-day see 
a throttling governor engine, as all would 
be able to afford some kind of an automatic 
cut-off with their engine, for a price not 
above the present cost of the old style en- 
gine. But the builders of the cheap engine, 
we think, made a great mistake, and so far 





The costs of materials delivered also vary ; 
but where the builder is far removed from 











‘| the metal-producing centers, his labor is 
p usually enough cheaper to counteract the | 
)€Xtra cost of iron, ete., so that the shop | 
Fcosts are not widely different where the 
»Samc shop practice is followed by compe- 
Stent foremen. But we find that some build- | 
/¢Ts are accused by their competitors of | 
Pcutlng prices, and competitors predict | 
pall ianner of disasters in store for the 
}Wicked price cutters. Yet the latter live, and 
» Pers st in keeping the country very well | 
‘upp ied with their wares. 

Wien one maker sells an engine or al 
stea pump ten per cent. less than another, 
both using the same kind of stock, there | 
mu 


be something in the management in 
the \usiness and machine departments that | 
accounts for the of the 
led * price cutter.” The real truth is | 


: 
continued success 
80-¢ 

that 


tl 
if 


nine times 


rice ten per cent. can do so without | 


| customers 


in ten, the man who cuts! class automatic 


as these engines from 3 to 15 horse-power 
are concerned, it is too late to correct the 
mistake, for it is quite probable that ina 
very short time this class of engine will not 
be wantedin any locality where there is an 
electric current suited to motors. 

Steam engine builders in general have 
been prone to think lightly of electricity as 
a motive power, and they have passed it by | 
almost unnoticed, until now it suddenly 
turns to meet them face to face. Five years 
ago most any of our ‘engine builders would 
have laughed at the idea of running a ma- 
chine shop with an electric motor, yet there 
are several machine shops in and near New 
York driven by this power, the electric ma- 
chine doing the work for about one-half the 
expense of the steam engine formerly used 
in these places. We cannot tell how soon 
the electricians will be ready to offer our 
motors from 30 to 60 horse- 
power, and therefore the builders of our first- 





engines of these powers 
must not make the mistake made by the 


the cast fear of disaster to his business, as | small engine builders. They must improve | The sketch shows the rings in working 


one with a collar, and should also agree 
with him concerning the relative merits of 
the third form shown in the original article 
and the ‘‘screw and thimble’ modification 
suggested in ‘ Easy Way’s” letter. 
ees” Bruno NorpBera. 








Three-Legged Tools—Boller Setting. 
Editor American Machinist : 


I take great pleasure in reading the let- 
ters from practical men, published in your 
paper. They are very instructing ; but to 
the statements in some, exceptions may be 
taken. Among the latter is one from John 
E. Sweet, advocating three legs for lathes 
and other machinery. 


ER PROBLEM. 


and the same can be said of the cylinder 
heads, as these should also be cast open and 
arranged with a finishing — plate. 
Thus, if the designs are such that green 


false Now the advocates 
of the three-legged lathes give as their plea 
that you cannot get an equal bearing on the 
floor with a lathe with four legs. 
What is 
or more shingles under the short leg until 
it carries its proportion of the weight of the 


sand castings can be used in the parts call 
ing for the most foundry work, we have the 
item of the bulk of the material, together 
with the special machine shop methods, 
brought to a minimum of cost. 


This is 


absurd. easier than to drive one 


me ~ machine? For a lathe over fourteen feet 
long four legs are not enough. I think the 


LETTERS FROM PRACTICAL MEN, 


Each can be 
made to carry its proportion of the weight, 
in the manner spoken of above. What 
would be the result if a crank shaft, or any 
other piece of work that was sadly out of 
balance, was put in a lathe with only three 


more legs the better. one 


A Spring Holler Problem, 
Editor American Machinist : 


I have a problem to solve, and have 
nothing in the way of practical experience 


or mathematics to base calculations upon, | legs, and run at a moderate speed? I think 
and so think it a good question to test the|I know what you would say—you would 


relative efficiency of good judgment and 
mathematics, except, perhaps, in this case 


want to get as far away as possible from it. 
Three legs may do for a milking stool, but 
not for a lathe. 

I would like to get the opinion of some of 


the mathematician will have the advantage. 
The problem is simply this: For a certain 
purpose I wish to carry a load on slides, but | your numerous readers, as to whether there 
to reduce the power required I propose to | is benefit derived from an overhead 
draft on steam boilers; that is, passing the 
heat three times the length of the boiler, 
under the bottom; then back through the 
flues, and back again through a brick arch 
on the top. I 
After the heat has passed under the boiler, 
then through the flues, it has lost so much 


any 
introduce spring rollers, which shall relieve 
the slides of a part of the weight to the 
extent of perhaps 3,000 pounds. 
four parallel surfaces 13° wide and 3,',”’ 
apart. If surfaces four 
spring steel rings, 35’’ in diameter and each 
capable of sustaining a load of 750 pounds 
when sprung out of round to the extent of 


There are 


between these contend there is no benefit. 


of its force that in passing it over the 
fath of an inch, be placed between the|top it becomes a condenser, and is 
slides, the desired end will be accomplished. | colder than the steam in the upper part 
of the boiler. I know of a case of 

























































three boilers that were set the above 
plan, and they could not get the results that 
such boilers ought to give. About all the 
mechanical talent of the place was called 
upon to try and find out why the boilers 
did not do better. At last a hole was dug 
through the brick arch on the top of the 
boilers, a thermometer put down, and the | 
temperature was found to be several de- 
grees than the steam in the boilers. | 
Here grand secret. The boilers | 
were re-set, the overhead flue being left out, | 
great that two of 
formerly done by 


on 





less 


was the 


and the change was so 
the boilers did the work 
the three. 

Bens. F. HETHERINGTON. 

Indianapolis, Ind. 

[The question of flues over the top of 
horizontal tubular boilers has been discussed 
very generally for the past fifteen years. 
The majority of engineers do not approve 
of setting boilers with return over and in 
contact with the shell, not because of con- 
densing qualities of the returning gases, but 
because it is feared that the sheets without 
water against them will be overheated. It 
is also claimed by some that with certain 
qualities of coal the sheets will be corroded. 
is 


Under all ordinary conditions, the gases, 
they leave the tubes, are a good many de- 
grees hotter than the steam in the boiier, and 
it is generally possible to transfer a little of 
this heat to the steam. With boilers work- 
ing moderately hard, and the temperature 
in the overhead flue lower than in the boiler, 
we should look for air leaks. These would 
cool the gases and impair the draft. While 
we do not approve of the overhead flue, it is 
no more than fair to say that we have known 
boilers set in that way which gave excellent 
results; we have known them in use, work- 
ing hard, for ten years without any damage 
to sheets. | 


Trouble Away from the Shop, 
Editor American Machinist : 

I think it would often be profitable for 
the foreman of a machine shop to go out 
and fit up some of his own work. He 
would then find out how many oil holes he 
had missed drilling, how many keys were 
misfits, how many shafts would not go 
down into their babbitt bearings, how many 
pulleys would not go on their shafts, how 
many went on too easy, how many things 
were actually wanting, how many bolts 
wanted jam nuts, how many teeth 
wheels ought to have had the bumps filed 
off them to work smoothly, how many 
bevels were bored untrue, how many things 
were badly designed for easy erection in 
place, how many brackets or solid hangers 
had bunions on theirfeet, necessitating 
much cutting away of the timber grounds 
to make them hang plumb, how many solid 
hangers after they are bolted up plumb re- 
quire to have ,"’ to 4” filed and scraped 
out of the bottom or side to get the shaft 
down to place. 

All of the above suggested defects hap- 
pened on a single small job. There is no 
end to the list of things of this kind, and if 
the foreman was a sensible man, he would 
see the vexation they give rise to, and go 
back to the shop a better foreman than he 
left it. 

Not long ago a case of shop or foreman 
neglect caused hours of hard work and lost 
time to remedy. An upright shaft fitted 
with a bevel wheel was to be driven by a 
bevel pinion on a horizontal shaft. The 
pinion was loose on the shaft, and had 
a clutch on end of hub. A sliding clutch, 
fitted on a feather the shaft, was 
designed to engage and disengage the clutch 
upon the pinion, by means of the usual 
groove and lever. Do you think that clutch 
worked smoothly into its place? No; be- 
fore it got home, a very disgusted machinist 
lost a good deal of sweat and temper; and 
all because a foreman did not do his duty. 

J. A. CALDWELL. 


on 


in 


improved Milling Tool. 
Editor American Machinist: 
The accompanying sketch shows an im- 


proved milling tool for turret lathes. We 


have used the ‘ one wing” style for several 


cutter, 


years, and the ‘two wing” for about one 
year. 


The improved tool has an additional 
wing at right angles to the first, as shown in 
Fig. 1, which gives a front end view. 
Referring to the sketch in Fig. 1, A and 
B are the wings, C@ is central or guiding 
x set screw for holding same. 
Cutter Cis very essential in nearly all work, 


| except when so close to chuck that there is 


no “spring.” In long work it acts as a 
guide and produces excellent results. 

Fig. 2 is side view of same, and while, 
strictly speaking, it is an incorrect drawing, 
(as it shows but one wing) it is, I think, 


more easily understood. As both wings are 


similar, a view of the other is unneces- 
sary. 
The tools # F are cut from flat steel 


4’’x #” and ground to shape. The manner of 


holding them is plainly shown. 

The object of the extra wing -is to pro- 
mote uniformity of size, avoiding creeping 
back of cutters (by dividing the work of 
each) thus saving the die from overwork, 
or cutting more than a thread. 

Set /a little ahead of the corresponding 
cutter on wing A, and let it ‘‘ rough,” or 
not cut to required size, but leave it y 
large. Set #’ on wing A to finish, then 
should # creep back a little, #’ will still 
finish to size. F' is a facing tool, while F’ 
on A is ground to ‘‘chamfer” or bevel for 
the die to start easily, thus avoiding the use 
of a hand tool. Frep. H. Corvin. 


Effect of Initial Strain on Bolts, 
Fditor American Machinist : 

The question whether the initial strain on 
a bolt, due to its being screwed up, should 
be deducted from its ultimate strength or 
from its holding power is very apt to be a 
puzzling one to any one considering it for 
the first time. The annexed diagram may 
help to make the matter clear. 
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head of same cylinder. 
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INITIAL STRAIN ON Botts. 


Let A (Fig.1) be a fixed block, say a small latch, to which they are pivoted. 
section of the end of an engine cylinder; B a is an internally notched section that engages 
movable piece, say a section of the movable with the usual stationary section. 
The two are to be is provided with a sleeve that slips over the 
bolted together by a bolt screwed till there throttle lever. 
is an initial strain of 5,000 Ibs. on it, and dotted lines, is provided on the underside of 
an additional strain say of steam within’ the lever, that retains the latch normally in 








separate A and B substitute the yoke G, 
carrying a weight H of 5,000 lbs. It isnow 
evident on inspection that the initial strain 
on D of 5,000 Ibs. is not at all increased by 
the application of the load H, but remains 
the same. 

Another solution: Movable piece B (Fig. 
2,) is held to fixed piece A with a strain of 
5,000 Ibs. by means of bolt D and cotter A. 


t 


t 





Fig. 2 














Hang the yoke G and weight H of the first 
case on B, and it will not increase the strain 
on bolt D. Wo. Kent. 


Throttle Lever Latch. 
Editor American Machinist: 

Referring to Mr. J. A. Hill’s able and in- 
teresting article on ‘‘ Throttle Latches,” in 
AMERICAN Macuinist of August 6, I venture 
tosubmit a plan sketch of a device I de 
signed and applied some years ago to the 
throttle of a hoisting engine that was in al- 
most constant movement 18 hours per day. 
It is believed to be so clearly shown as to 
require but little description. It will be 
noticed that the handle of the lever is pivoted 
to the lever proper. Loop ended rods ex- 
tend from the corners of the handle to the 
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5000 Ibs, 
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5000 lbs. 
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The latch 
The latch 


A coiled spring, shown in 
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A. Will the strain the bolt be 10,006 


Ibs. or only 5,000 Ibs.? 


on 


‘ 
€ 


together substitute a wire rope 


F of 5,000 Ibs. For the strain tending t 











TuHrorrLte Lever Laron. 


the cylinder equal to 5,000 Ibs. more isto be 
brought upon B, tending to separate it from 


For the bolt tending to hold A and B 
D D run- 
ning over a pulley /, and carrying a weight 


engagement with the notched section. 
Moving the handle in either direction, 
indicated by dotted lines, causes either one 
or the other of the loop-ended rods to re- 
tract latch from engagement with notched 
section and enables throttle to be moved. 


As soon as pressure is removed from handle, 


. 


as 


) 


) 


Care was taken to make the latch long, 


say I do not know why. 
to say that he could openor close the th) 

tle with his foot, something he could not | 
with the old style. 
the same device to the reversing lever: 
some small traction engines with gratify 
r 
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hat it engaged a large number of notc! 


and all pivots were large and long as po 
ble. 
years to my personal knowledge, and I ; 
sume is in use now. 


The device worked successfully for 
It was much prefer: 


o the ordinary latch, though I am frank 
The engineer 1 


I subsequently app! 


esults. There is no patent on the dey 


W.G.S 


Air Valve in Suction Pipe. 


Editor American Machinist: 


The tribulations of ‘‘ Engineer,” with 


long suction pipe, in your issue of 16 
ult., reminds me of a little racket I on 
noticed on a piece of ten-inch pipe. 
the chaplets, with head 14 inches diamet 
and stem $ inch, was loose in the castir 
the iron being somewhat stodgy around 

you could move it lineally about 4 in 
but then it fetched up and would go | 
farther. 


One 


If ‘‘ Engineer” had such a co: 
plete little spindle valve in his suction, op 
ing inwards, to be tight and stand all t| 
pressure he could put on it when testing | 
suction by pressure, and then open to let 
lots of air as soon as the vacuum went «© 
it would well account for his grief. 

Lowell, Mass. Wo. P. Cannina. 
a 

Our attention is called to an inaccurac\ 
in our stenographic report of the proceed 
ings of the Railway Master Mechanics’ Asso 
ciation at St. Paul. The correct report of 
John 8. Cook’s remarks on the use of m: 
tallic packing should have read: ‘‘ We have 
metallic packing on the pistons and valv: 
stems of 25 locomotives; 23 having thr 
‘*United States” and 2 the ‘* Jerome.” 





—- a 
The Yacht Shearwater. 


This yacht, designed by Alfred Burgess 
and built at the Atlantic Works, East Bos 
ton, for John M. Forbes, of Boston, is said 
by those competent to judge to be one of the 
prettiest small yachts ever built in this coun- 
try. She is 129 feet long over all, 17 feet 
11 inches breadth of beam, and is 10 feet 5 
inches depth. She is built of steel, } 
thickness of plates. Her engine is fore 
and aft compound, high pressure cylin- 
der, 124 inches diameter, low pressure 25 
inches diameter; stroke of both pistons 20 


inch 


inches. The boiler is of the Belleville type : 
propeller 6 feet diameter, four-bladed. She 
has a Wheeler light-weight surface con- 


denser alongside the engine, with Blake in- 
dependent air and circulating pump imme- 
diately under the condenser. 

We have seen some very excellent dia- 
grams taken from these cylinders, working 
under 105 pounds boiler pressure, the revo- 
lutions of being 128. The horse- 
power developed in the high pressure cylin- 
der was 83, and in the low pressure 70, va: 
uum 26 inches. This 
power. 


screw 


not, however, fti!! 


is 


8 a = 


First Water Works in the United States. 


The oldest water works in the United 
States are supposed to be those at Bethl: 
hem, Pa., which were built in 1754 by Hans 
Christopher Christiansen, a millwright, a 
native of Denmark, and being of histori: 
interest we will enter into a description of 
it somewhat in detail. The water 
taken from a spring issuing from the mugz- 
nesium limestone near the banks of 
Menogassi Creek, as it was then called. 
The water was conducted 350 feet throu :h 
an underground conduit 
whence it was pumped by 


wis 


the 


into a cistern 
a lignum vy 
pump of 5 inches bore, through bored he - 
lock logs to a height of 70 feet, int: 
wooden tank in the village square. Trou! lé 
was experienced from the bursting of 1! 
pipes, and 1} inch pipes of sheet-le:d. 
soldered along the edges and bedded ina 
cement of pitch and brick-dust, and laid i 


a gutter, were tried without much sucess 


it 


4 


D 





the coiled spring locks the parts in position. 
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In 1762, 
Arbo and 
works. An 


Christiansen, aided by John 
Marshall, constructed larger 
18-foot undershot wheel drove 


three single-acting force pumps of iron of | 


four inches bore 
force main 
tributing pitch-pine. 
had to be renewed 1769. 
were substituted for 


The 
the dis- 

The latter 
In 1786, lead 
the gumwood 
force main, and for most of the distributing 
pipes. The last pitch-pine 
abandoned in 1791. The 
little wooden tower in the 


and 18 inches stroke. 
of gumwood and 
pipes of 


was 


pipes 
pipes were 
reservoir Was a 
‘little square.” 
This was removed in 1803 and a stone tower 
built on Market 15 feet high, 
in which was a tank, at an elevation of 112 
feet above the spring. 
structed, 
vrouna, and the water tower 


street, about 


A reservoir was con- 


some years later, on higher 
abandoned. 
The triple pumps also were replaced by one 
double-acting pump. In 1868, steam power 

In 1874, the wooden 


conduit from spring to the pump-house was 


was used for pumping. 
replaced by an 18-inch iron pipe. Progres- 
sive Age. 


We learn that the Atlantic Dredging Com- 
pany, of Brooklyn, N. Y., use graphite 
the cylinders of 
surface 


without oil — in their 


engines, having condensers, the 
graphite lubricating the surfaces in a man- 
ner entirely satisfactory, 


trouble coming from getting oil in the 


and avoiding the 
boil- 





ers. They mix the graphite with water as 
of getting it in the 
that 
with boilers fed from 


a means steam chests 
and cylinders, 
they have 
surface condensers. 
tie © 
The Weitmyer Smoke and Gas Consuming 
Furnace, 


and say since using it 


no trouble 





The engravings represent the 
the Foundry and Machine Department, Har 
Har- 


practice of 


risburg Car Manufacturing Company, 
risburg, Pa., in boiler setting. 
In this setting all the air for 
is taken in at the rear of the 
following the course of the 
bed, 


furnace, 


combustion 
setting, and 
arrows under 
heated before it 
enters the thus promoting combus- 
tion. A the after 
passing through bridge wall arches into ash 


the flame becomes 


portion of heated air, 
pit, is allowed to pass to the top of bridge 
wall through suitable openings; this air sup- 
plies the oxygen necessary. for the combus- 
tion of the gases that would otherwise pass 
away unconsumed, 

In operation the front ash-pit or draught 
door is always kept closed, so that no cold 
rush through exposed part of 

the detriment of the boiler 


hindrance of 


air can any 


grate to and 
proper combustion. The 


draught regulation is always by means of 


the damper in the stack or damper chamber: 


mm avon vHtTia Tid 


| | | ~ , } ~ Gi 


It is claimed for this setting that it can be 
applied to any boiler setting without disturb- 
ing the exterior walls, 
there 
crumble from the effects of expansion and 
contraction ; 


and consequently at 


small cost ; are no hollow walls to 


are no hidden or inac- 
cessible air passages to fill up; 
to be destroyed by heat 


there 
no air pipes 
no forced draught 


is required. It will burn one-fourth bitu- 
minous coal, and three-fourths anthracite 
screenings. 


This setting has already been applied to 
and we are informed 


is giving entire satisfaction. 


a number of. boilers, 


le 
A model for a machine gun-carriage has 
just been completed at the United States 


armory. The carriage is the invention of 
Col. Buffington, as was the artillery carriage 


adopted by the government 


is ingeniously 


last year, and 
promising to 
revolutionize this feature of modern warfare. 
The carriage furnishes a complete protection 
to the gunners, and will the 
who are working it, as safe as they would 
Springfield (Mass. ) 


constructed, 


render men, 


be inside an iron-clad. 
Re publican . 
ae 


Breech-Loading Ordnance, 
Our English contemporary, /ron, devotes 
considerable space to the description of a 


breech-loading gun upon which Mr. George 
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Quick, a retired naval officer, has 


some years engaged. /ron believes a very 


has been made. We make 
the following extracts: 


decided advance 


The gun, which weighs 14 ewt., was built 
of Firth’s best crucible steel, by Messrs. 
Greenwood & Batley, from the designs of 
Mr. Quick. The gun consists of an inner 
tube, and a long jacket carrying the trun- 
nions; the jacket and tube being connected 
together by shrinkage, and bya strong union 
nut securely locking the two parts together. 
It may be observed that this is the largest 
steel gun ever produced at the works of 
Messrs. Greenwood and Batley, and the re- 
sults of the firing so far go to prove that it 
bas been constructed in a highly creditable 
manner. Not only is the breech mechanism 
of the Quick gun on an entirely new princi- 
ple, but the obturation is on a new design 
also, being an improvement on the Broad- 
well gas ring. In this new obturation the 
face of the breech-screw block (which is 
easily renewable) enters for a short distance 
into the rear face of the gas ring, which lies 
inthe rear end of the powder chamber, 
ugainst which ring it is securely pressed by 
the rotation of the breech screw. The gas 
ring itself, instead of being formed toa glob- 
ular section, is cylindrical, the rear part 
being of larger diameter than the front end ; 
and the two diameters are connected by 
means of an angular step, which forms a 
sort of valve face, which is forced upagainst 
a corresponding seating formed in the rear 
end of the powder chamber. By this ar- 
rangement a much thinner gas ring can be 
used than where the Broadwell system is 
employed, and consequently a much smaller 





AND GAS CONSUMING 


been for | 








el nema 


recess is required in the gun for the recep-|jend than at the rear end. These powder 
tion of the Quick gas ring. cakes lock into each other, but have certain 

The firing apparatus consists of Quick’s small spaces arranged between them to 
self-cocking, rebounding percussion lock, facilitate the ignition and combustion of the 
which is adapted not only for firing vent-|charge. It is not possible now to enter 
sealing percussion tubes, but for using vent- fully into the details of the Quick powder 
sealing electric tubes also, no change in the and cartridges, but the results obtained 
mechanism being required for using either would appear to show that a great and 
class of tubes. The great advantage of this |\decided improvement has been effected in 
lock is that it does not require to be cocked jarranging the air spacing so as to bring the 


or re-cocked by hand, a single pull on the |very first effort of the powder gas to act 
trigger line cocking and firing the lock in- |directly upon the base of the projectile the 
stantaneously. Thus there is not only jinstant the charge is ignited, instead of the 
greater safety with the lock, but there is first pressure of the gas being permitted to 
also much greater simplicity of manipula-|drive forward the front part of the charge, 
tion, and, in case of a miss-fire due to a non- jand to crush up the powder of which it is 


sensitive percussion tube (a circumstance of |composed. 
very frequent occurrence with the govern- | oe oe 
ment vent-sealing percussion tubes), a sec- | oo eee 
ond or third blow can be struck by the before a 
hammer on the tube in rapid succession 
before the object aimed at is off sight. This not- 
isa most important improvement, as, with ; : 
the government lock, in case of a miss-tire was the first gun made, 
a considerable time must elapse before the and there was no preliminary trial. 
lock can be re-cocked by hand, so that the 
chance of a good shot may be lost, and the 
gun will probably require to be relaid, or 
trained again to bring it to bear upon the 
object. P 
Another perfectly new feature in this [ttterly we attention, 
gun is that the firing-lock is brought into editorially, to the subject of proper tire pro- 
the firing position only by the action of the tection in small towns and suburbs of cities. 
locking lever in locking the breech screw to often that a town is burned down 
the gun, so that, unless the breech be per- ss ‘ 
fec tly closed and the breech screw securely within a few months, and both times 
locked to the gun, it ix quite impossible for from the same cause, namely, 
the gun to be fired There is thus no pos- facilities for putting out. tires. 
sibility of the danger of premature firing 
which hitherto has been the cause of so 
many disasters with guns of the French, 
Woolwich, and Elswick design. <A_ refer- 


gun, which was made 


number of naval and military 


officers and other gentlemen interested, ap- 


pears to have been quite satisfactory, 
withstanding this 


Fire Protection in Small Towns, 


have given some 


It is not 
twice 
absence of 
An Indiana 
village has reached that proud distinction. 
Perhaps the citizens, in rebuilding after the 


first fire, relied upon the doctrine of averages, 
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FURNACE, 


ence to pages 87, 88, and 89 of the report of 
the Royal Commission on Ordnance, ete., 
will show how frequently the Woolwich 
vent-sealing tubes have failed; and further 
evidence of the continued failure of the 
Woolwich percussion locks and tubes is 
given at pages 135, 147, and 149 of vol. 
xxiv. of the report of the Ordnance Com- 
mittee to the Director-General of Artillery. 
The extraction of the Woolwich vent-seal- 
ing percussion tubes and vent-sealing electric 
tubes has hitherto necessitated the use of a 
separate tool, and has in some cases been 
effected with much difficulty, as may be 
seen by reference to page 66 of the report 
of the Royal Commission on Ordnance ; 
but in the Quick gun the extraction of the 


and assumed that they 
few 


could skim along a 
years with no fire department, 
likelihood of another ex- 
conflagration. But the doctrine of 


more 
without much 
tended 
averages cannot always be relied upon to 
prevent fires from starting, or to put them 
out after they are started. 
a 

Professor in Physics (explaining a com- 
plicated machine to the students)— Please 
that the 
the second or smaller wheel, ete. ; 


(turning 


observe slender rod over to 
while this 
is the crank that sets 


| Laughter from the 


passes 


vigorously ) 


the whole in motion! 


vent-sealing tubes is effected by the action pil ae ; inn 
of the locking lever when unlocking the students].—New Hngland Journal of Hdu- 
breech-screw lever from the gun. Thus | 40. ee 

there is a saving of time and trouble in the ae ESF Bi as 
extraction of the tubes after firing. and the : MAPARICS WHICH MABUISCHUFS OAF- 


bons for electric lighting have come to grief 


working of the mechanism is much sim- 

plified. through their excessive greediness. They 
Mr. Quick has also devised a new form of | put the price so far above reason that the 

powder, of which it is said: electric lighting companies have tackled 


This new description of powder, if pow- | the problem of making their own carbons. 
der it can be called, is in the form of cir- 

cular cakes or disks, which are of the same Ps 
diameter as the powder chamber. These Cis 
cakes have a large central orifice, and are 
so arranged in building up the cartridge 
that those cakes with the larger central 
orifices shall come next to the projectile, 


ae 

that the 
clause at about the middle of the second par- 
agraph of the article ‘* Making Hoisting 
Drums,” in our issue of Aug. 6, should read. 


Dingey writes us to say 


” 


: ie While the arms in end are loose, omitting 
the cakes with the smaller central orifices a 2 : 
being next the breech screw, so that the air- the words ‘‘core” and * on. 
spacing lies principally in the axis of the ae ——— a ; 
cartridge, that is, in the center line of the) [tis said that 70 vessels arrive daily at 


season of navigation. 


powder chamber, and is larger at the front Chicago during the 
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| raise rather than lower prices; 
rather than improve quality. 


| thing 
| raise prices, 
¥ some of the great branches of industry 


AMERICAN 


Too Much Competition Possible. 
While a fair amount of competition is a 
good thing, there are plenty of examples to 
show that too much competition is likely to 
to deteriorate 
When one 
for all the business 


railroad is sufficient 


| offered, the second road may cheapen the 
| price for carrying for a time, but eventually 
| there will almost inevitably be consolidation, 
|or such an arrangement as will permit in- 
‘crease of prices beyond the original tariff. 
|The reason is plain enough. 
| struction of the second road twice as much 


By the con- 


money as is necessary to do the business is 


invested, the running expenses are nearly 


| doubled, and with the roads it is a question 


of getting extravagant rates or losing money. 
Then we have the modern “trust,” 
about any- 
thing in particular except that it is some- 
devised to avoid responsibility and 
When competition gets sharp 


again 
which no one seems to know 


ithe “trust” offers means of controlling 
prices and effectually preventing further 
|competition. There is as much danger, 

many things, from too much as from too 
little competition. Broadly speaking, it is 


|unfortunate for the whole people of the 


country when competition reduces the price 
of any manufactured article below that 
which permits the manufacturer pay 
liberal wages and make a fair profit, always 


to 


supposing him to use the best means at 
hand in conducting his business. 
———__ +e 


Unprofitable Criticism of the Atlanta, 

Those supposed to be responsible are 
subjected to a good deal of senseless criti- 
cism because the guns of the Atlanta, when 
fired, do damage to their surroundings. 
Since politically the responsibility seems to 
be about equally divided, the criticism may 
be justly charged to the fault-finding habit, 
which is remarkably well developed in this 
country. The efforts to build a navy for 
this country are compared to what has 
been done in England, but those who make 
the comparison forget the costly failures 
made -there when the trade was being 
learned. Since anything to speak of has been 
done in naval architecture in this country 
the entire business has been revolutionized, 
and while there are plenty here who un- 
derstand the theory of building war vessels, 
there is almost entire lack of practice. 
The trade has yet to be learned here, and it 
will cost money, in mistakes, in the learn- 
ing. There is, however, no evidence that 
there has been any very serious mistake 
made in the instance of the Atlanta; a 
little lack of practical knowledge of the 
immediate effect of the explosion of large 
charges of powder, perhaps, but nothing 


for which a remedy will not be found, and 
in the end something will have been 
learned—and the knowledge paid for. The 


damage done to the Atlanta has been grossly 
overstated, and the condemnation has been 
on general principles, and without positive 
knowledge. It is a kind of criticism that is 
extremely cheap and productive of no good 
whatever. There is every reason to believe 
that the Atlanta is an excellent vessel of 
her class, and so few mistakes made in her 
construction and armament reflect credit 
upon her designers and builders. This ap- 
pears to be the verdict of those best compe- 
tent to judge. 
9 le 

The gamblers in wheat at Chicago, and 
cotton in Southern cities, succeeded in run- 
ning the prices up sufficiently to throw the 
balance of trade largely against this country. 
The balance before this was largely in our 
favor. Of course this has a serious effect 
on business interests generally, and by 
and by a remedy will be demanded. 
We notice a good many honest people 
flatter themselves that because 
large speculators lost heavily on wheat and 


several 
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+o , ; | 
some one is likely tolose. When this affects 


only the gamblers it does not matter so 
much. But when a gambler bets that he 


will make the whole country lose, and works 
to that end, the offense ought to be punish- 
able. 


5 RR 


Captain John Ericsson at Eighty-Four. 


The spectacle of Captain John Ericsson 
working as busily and as effectively as ever 
he did, twelve hours a day, at the age of 
eighty-four, is invigorating and instructive 
in these times when men are apt to consider 
themselves old at seventy. It verifies what 
has often been remarked, that hard 
work seldom kills a man, for Captain Erics- 
son has been pre-eminently a hard working 
man all his life. A good many rules are 
given for attaining length of years, but the 
Captain seems to have a plan of his own 
that works very successfully indeed. In 
the first place, he has always had a distinct 
end in view to the accomplishment of which 
he has worked hard, but in season.’ Beyond 
this he has lived temperately, and this ap- 
pears to be about all there is of his plan. 
He has been beset by little of the worry that 
troubles many men,because he never doubts 
his ability to accomplish what he tries to do. 
His faith in himself is complete and well 
founded. 

There is a warm place in the heatt of 
every American for Captain Ericsson, and 
thousands of feaders will be glad to hear 
that he is as well and hearty as ever, with 
the prospect of years of usefulness before 
him. All the world is better for the fact 
that he has lived and worked in it, and we 
are sure that every one who reads this will 
wish him abundant success in the work he 
now has in hand, and about which little 
will be known till its completion. 


viz., 


-_  — 


Water Supply from Driven Wells. 


It cannot have escaped the attention of 
those who are interested in such matters 
that the system of supplying towns and 
cities with water by means of driven wells 
is being very extensively put in operation 
at the present time. This system on quite 
extensive scales has been in operation long 
enough to test its practicability where the 
conditions are favorable. Under some cir- 


cumstances the plan appears to compare 
favorably with that of getting water from 


above ground, unless in cases where the 
gravity system can be employed. Still 


where there isa visible supply reasonably 
convenient the of looking for a 
hidden supply would be questionable. But 
the driven well system may properly be 
considered in many towns and small cities 
where asupply of water from above ground 
cannot had without going to a great 
distance, and at a cost hardly warranted. 
The question of whether it will be practica- 
ble get a supply of water from driven 
wells can generally be settled at small ex- 


wisdom 


be 


to 
perse, and in hundreds of cases wouid un- 
doubtedly favorably settle a vexatious ques- 
tion. 

It seems superfluous to urge the question 
of liberal water supply in a great many 
places where it 1s lacking. Nearly every 
city and town in the country aspires to 
become a manufacturing center. They will 
not all succeed, but amongst those that do 
will be only such as can furnish abundance 
of water at alow price. Water supply and 
protection against fire are necessities that 
must be provided for before manufacturers 
will, to any extent, consider the question of 
locating. 
oe 


from a friend in Canada that 
the inimitable Fink is still on his travels, 
being last heard from at Carleton Place, 
Ont. We presume the climate is congenial 


up there just at this season. 


We learn 


- -—-_>- _ 


A movement is on foot to establish a na- 
tional association of water and gas engineers 





cotton, such gambling will not be so com- 
mon inthe future. The hope is delusive. 
Exactly why people gamble—in wheat 
cotton or ip dollars and cents 


and 








is because | 


of 


connecting themselves with such an associa- 


land superintendents. Those desirous 
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Brown, 333 Walnut street, Philadelphia, 
Pa., Mr. Brown having consented to act as 
temporary secretary. 


ae 


Li weeps Notes, 


Poor’s Directory of Railroad Officials for 
1887 has been issued, and contains a great 
amount of useful information. In addition 
to lists of officers of all steam railroad com- 
panies in the United States and Canada, the 
book contains similar lists of officers of 
street railroad, express, sleeping car and 
equipment companies, boards of railroad 
commissioners, associations of railroad ofli- 
cials and railroad employes, and concerns 
engaged in the manufacture of railway sup- 
It is published by H. V. & H. W. 
70 Wall street, New York. Price, 


plies. 
Poor, 
$2.00. 


The Universal Tinker is the name of anew 
paper published at 294 Broadway, N. Y. 
The tinker is undoubtedly an important 
personage in the world, as it is now con- 
stituted, and there is no good reason why 
he should not have a journal devoted to 
his interests. We wish the Universal 
Tinker success. 

The Western Electrician is anew claimant 
for public favor. It is published weekly in 
Chicago, at the low price of #2.00 per year ; 
New York office, 181 Broadway. The first 
number presents a very creditable appear- 
ance, and its title is fully indicative of its 


contents. We hope it will find a fieldequal 
to the abilities of those who have it in 
charge. 


PRACTICAL DIRECTIONS FOR WINDING MaAG- 
NETS FOR DyNAMos. By Carl Hering. E. and 
F. N. Spon, 35 Murray street, New York. 

We believe that this little work will be 
found of value to those interested in the 
subject treated. It sells for the low price of 
$1.25. 


The Implement Herald is a new monthly 
publication devoted mainly to farm and 
household implements. It is published at 
Minneapolis, Minn., at $1.00 per year. It 


has a wide field, and proposes to cover it. 
* nn! 
<gPIONS AND) 


(jus ofiNSWERS 


WERS. 
LD 
Under this head we propose to answer ques stions sent 


us, pertaining to our specialty, correctly, and according 
to common-sense methods. 





Every question, to insure any attention, must invart- 
ably be accompanied by the writer's name and address. 
If so requested, neither name, correct initials nor loca- 
tion will be published. 


(342) W. C. B., Detroit, Mich., asks: 
1. What makes new-plastered walls and ceiling 
turn yellow in streaks in a room in which a fire has 
been kept all winter? A.—The use of wet laths 
in building the house will often be the cause, 2. 
What makes the black stained water come out of 
my chimney? The chimney is new and I burn hard 


coal. A.—Badly-constructed chimney may be the 
cause. 
(3843) K. K. K., Atlanta, Ga., writes: 


I desire to get hold of some rule for calculating 
the area of smoke-stack. For instance, I havea 
brick stack 50 feet high and 24” square inside. Am 
using this stack for a large boiler with 72 three-inch 
tubes. Now,I want to know if this stack will be 
sufficient for two such boilers? If the area of this 
stack at its present height is not sufficient, will it 
not do by increasing the height, and if so, how 
much? A.—You should state the amount of coal 
you burn. The data are insufficient. You will 
find a table of chimney progortions, based upon 
coal burned per hour, in the AMERICAN MACHINIST 
of April 23, 1877, or rules for calculating sizesin the 
issue of March 27, 1886. 


(344) M.N.G., New Glasgow, NovaScotia, 
writes: In your answer to! K., Question 287, in 
your issue of July 2d, as to how far he should place 
his stay-bolts apart, is 1t correct to proportion this 
distance without taking into account the thickness 
of the plates to be stayed? I donot think you had 
sufficient data to answer this question ; for, if your 
answer is the correct one for plates 3; of an inch 
thick, would not the distance be too greatif the 
plates were only \ of an inch thick, the working 
pressure being the same? Instead of first decid- 
ing upon size of the stay-bolt, should you not first 
decide how far apart the stay-bolts should be 





tion are requested to correspond with E, C, 





spaced for the thickness of the plates to be stayed 
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and pressure to be carried? That being settled, 
and the maximum working pressure per sectional 
square inch of stay known, the size of the stay-bolt 
is readily found. I would therefore say that, 
instead of deciding first on the size of the stay- 
bolt, we should first decide how far apart should 
the stay-bolts be placed, when the thickness of the 
plates to be stayed and the working pressure is 
given? A.—When the thickness of the plate is 
less than ¥ of an inch, and the pressure more 
than 150 pounds per square inch, then you must 
first find the space between the stay-bolts, as you 
suggest. But in ordinary boiler practice the thick- 
ness of the thinnest sheet to be stayed is seldom, if 
ever, less than 5-16 of an inch for boilers carrying & 
pressure of 150 pounds per square inch; often the 
thickness of these stayed sheets will be 1% of an 
inch and more; if now, for these plates, we first 
find the distances between the stay-bolts, the diam- 
eters of these stay-bolts may become so large as to 
make them too stiff, unable to yield to suit them- 
selves to the difference in expansion of the sheets, 
and consequently will either work loose or break. 
In practice it is found that the best results are 
obtained when the stay-bolts are not less than % of 
an inch diameter for thin sheets—say \ to 5-16 of 
an inch, and % to 1 in. diameter for thicker sheets. 
If these sizes are retained, and the spaces between 
the stay-bolts are found to suit these diameters, as 
we have explained in the answer to Question 287, 
there will be no danger of bursting the plates 
between the stay-bolts, providing we keep within 
the range of ordinary boiler work. 


(345) T. A., Jersey City, N. J., writes: 
In connection with the answer to question 269, June 
18th, 1887, I should like to give you my reasons for 
stating that .00113 is the loss percentage. First. 
We both agree as far as where we get the fraction 
.00118 as the part of a gallon lost in every gallon. 
We also agree that .00113 x 100=.113, the fraction of 
a gallon lost every 100 gallons, but from this point 
we begin to differ; so let’ us commence with this 
quantity of .00113, part of a gallon lost in every 
gallon. Now, to figure the percentage, we must 
take some quantity to represent unity or one (1); 
now in this problem the 10,206,417 gallons are as- 
sumed as unity or (1); when we divide 11,550 gal- 
lons by the 10,206,417, to find out what part of unity 
or one is lost, which is .00113 of unity or of one gallon. 
Therefore, 11,550 gallons bears the same relation 
to 10,206,417 gallons or its unity as .00113 of a gallon 
bears to one gallon or its unity. As both agree 
that .113 is the fraction of a gallon lost in every 100 
gallons, let us take up your statement, namely, 
that if we lose one gallon in 100 gallons, we lose 
1 per cent., and that if we lose two gallons in 100 
we lose 2 percent. Let me ask, How do we know 
we lose 1 and 2 per cent. respectively? This is 
how we know. We lose one unit in 100 units, and 
we find the per cent. by dividing the one unit (1) by 
the 100 units, which is 1-100, equal to .01 (expressed 
decimally). In like manner, we find the 2 per 
cent. (A.—We do nothing of the kind. In answer 
269, we have stated that by percentage is meant 
the “allowance on a hundred;” therefore, if we 
know the number of units lost in every hundred 
units, we at once know the percentage; that is to 
say, if we know that one gallon is lost in every 
hundred gallons, we know that the percentage of 
loss is 1 per cent., and itis not 1-100, or .01 per cent. 
If we know the amount of loss for any other given 
quantity, which is greater or less than 160, we find 
the percentage by the rule of proportion, thus: If 
we lose three gallons in every 200 gallons, then, to 
find the percentage, we have 200 : 100 :: 3: percent- 
age; hence 

100 x3 


200 =1\ per cent. 


Or, if we lose three gallons in every 50 gallons, 
then, to find the percentage, we have 50: 100::3: 
percentage ; hence 
100x8 _« er cent. 
ow * ‘ 
Now, applying this rule to the original example 


given in question 269, we have 10,206,417 : 100 :: 
11550 : percentage; hence 


100 11550 


10,206,417 =0.113 per cent. 


And lastly, if we Know that we lose .00113 part of a 
gallon in every gallon, then, to find the percentage, 
we have 1: 100 :: 000113 : percentage; hence 


309» 0.00118 _ 9118 per cent. 


as before.) T. A. further states: But in the prob- 
lem before us we lose a quantity in 100 gullons 
which is less than unity (or quantity less than one 
gallon) ; it is, therefore, plain thatif one part lost 
in 100 parts is 1 per cent., and we lose a quantity 
less than one part in 100 parts, we must certainly 
lose something less than 1 per cent., or 0.01. (A.— 
When you say that in the problem before us the 
percentage must be less than! per cent., you are 
correct; in fact, the answer 0.113 per cent. shows 
that the percentage is lessthani1 per cent. But 
when you represent 1 per cent. by 0.01, or when you 
say that 1 por cent. is equal to 0.01 per cent., you 
are totally wrong. When we say that the loss is 
1 per cent., then we mean that one whole part is 
lost in every 100 whole parts, and this percentage 
must be represented by 1 and not by .01, or any 
other fraction. In a similar manner, it can be 
shown that the remainder of your statement— 
which would require too much room in these 
colums to publish—is all wrong. We believe the 
answer here given will be sufficient and plain 
enough to convince you of your error.) 








‘BUSINESS SPECIALS) 


Transient Advertisements 50 cents a line for each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Wednesday for the ensuing week's issue. 








New Book for Machinists. See adv., p. 16. 

Link-Belting. 

Send for catalogue of Link-Belting. 

Over 50,000,000 feet of Link Belt in use. 

Link-Belt Machinery Co., Chicago and N. Y. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 
AirCompressors,RockDrills. J.Clayton,43 Dey st.,NY 
Exhaust Tumbl’g Bbls. Henderson B’s., Waterb’y,Ct. 


Upright Drills from 20’ to 36” inclusive. Currier 
& Snyder, Worcester, Mass. 


For Improved Cooper Stoves, send to Variety 
Machine Co., Warsaw, N. Y. 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


The Best Upright Hammers run by belt are made 
by W. P. Duncan & Co., Bellefonte, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Pattern and Brand Letters. Vanderburgh, Wells 
Co., cor. Fulton and Dutch sts., New York. 


Selden Packing, for stuffing-box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st., N.Y 


Solid Nickel-Seated ‘* Pop” Safety Valves. Con- 
solidated Safety Valve Co., 111 Liberty st., Y. N. 


Robbs’ Patent Composition for case-hardening. 
Send for circular. F. W. Tasney, Paterson, N. J. 


Davis Key-Seating Machines, kept in stock, by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 


‘“*Bradley’s Power Hammers, the best in the 
world.” 20sizes. Bradley & Co., Syracuse, N. Y. 


Injectors, Ejectors, Oil Cups, Sight Feed Lubri- 
cators, ete. Arthur Appleton, 45 Cortlandt st., N.Y. 


“How to Keep Boilers Clean.” A book mailed 
free, by James E. Hotchkiss, 120 Liberty st., N.Y. 


Ice and Refrigerating Machines. 124 built, and all 
successful. David Boyle, 521 Monroe St.,Chicago, Ill. 


Drawing Materials, all kinds. Get catalogue. Men- 
tion this paper. G. S. Woolman, 116 Fulton st., N. Y. 


The Improved Tabor Steam Engine Indicator, 
—e sold by The Ashcroft Mfg. Co., 111 Liberty 
st., N. Y. 


Metallic Pattern Letters and Figures to place on 
atterns for castings. Knight & Son, Seneca 
alls, N. Y. 


We offer $20 for the best model of Calipers. For 
terms, address E. H. Randall & Co., 154 Lake st., 
Chicago, [1l. 


Engine Lathes, Hand Lathes, and other fine tools. 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Economy Dry Rooms or Kilns are the best; built 
by M. L. Senderling, 183 Fourth st., Jersey City, 
N. J. Write for estimates. 


Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son’s 
Shafting Works, Drinker st., Philadelphia, Pa. 

Machinists’ ee, brass goods, m’f’rs’ supplies, 
polishing materials, all kinds wire, metals, etc. ; in 
any quantity. Jordan & Gottfried, 208 Canal st.,.N.Y. 

For Best Return Steam Traps, Pressure Regula- 
tors, Positive-Acting Pump vs., Back-Pressure 
Valves. T. Kieloy, 11 W. 18th st., N.Y. Send for des’n. 


The Holly Magatactering Company, of Lockport, 
N. Y., will send, on application, their pamphlet 
illustrating pumping machinery and reports of 
duty trials. 


Press for sale. Quick-acting; hole in bed, 8x5, 
punches to center of 13-inch sheet; 23-inch shaft; 
also four-spindle Drill. B. W. Payne & Sons, 
Elmira, New York. 


Reed’s Engineer’s Hand-Book to the Local Board 
Examinations. Eleventh edition revised and en- 
larged, with 260 diagrams and 36 large plates. 8vo., 
cloth, $4.50, post-paid. Catalogue of books free. 
E. & FN. Spon, 35 Murray st., New York. 


** Indicator Practice and Steam Engine Rooper. ” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram ; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


** Binders” for the AMERICAN MACHINIST. Two 
styles—the ‘‘Common Sense,” as heretofore sold 
by us, and mailed to any address at $1.00 each, and 
the “New Handy,” mailed at 50c. each. The 
former has stiff board covers, while the latter has 
flexible covers, the full page ope: flat. Either 
will hold the entire 52 issues of any volume. AMERI- 
CAN MACHINIST PUB’G Co., 96 Fulton st., New York. 














Water-works are wanted at Clinton, Wis. 
Lexington, Va., want enlarged water-works. 


Kalamazoo, Mich., is moving for better water- 
works. 


The Janesville (Wis.) Water Company has been 
incorporated. 


An iron fence manufactory is to be erected at 
Plattsmouth, Neb. 


Lafayette, Ind., contemplates spending about 
$50,000 on water-works. 

The citizens of Sparta, Wis., are demanding a 
pump for fire protection. 

Over $200,000 are to be spent at St. Louis, Mo., in 
extending the water-works. 

T. F. Howell is interested in forming the Annis- 


The Excelsior Foundry and Machine Works at 
Avondale, Ala., will be enlarged. 


The Baton Rouge (La.) Foundry, recently de- 
stroyed by fire, will be rebuilt at once. 

The Canisteo (N. Y.) Water-Works Company is 
incorporated, with a capital of $25,000. 

C. O. Godfrey is interested in a company to erect 
a saw and planing mill at Fort Payne, Ala. 


The American Refrigerator and Construction 
Company will erect a plant at Anniston, Ala. 

B. Fritz will build a foundry to be used in con- 
nection with his machine shop at Worcester, Mass. 


Work is progressing on the new tobacco scrap 
machine factory of Zimmermann Bros. at West 
Troy, N. Y. 


Files, Taylor & Files is the title of a new com- 
pany that will manufacture cotton compressors at 
Hillsboro, Tex. 


The Kalamazoo (Mich.) Wagon Company are to 
add to their capacity by erecting a five-story build- 
ing, 653x250 feet. 


The Daley Manufacturing Company has been 
incorporated to manufacture agricultural imple- 
ments at De Kalb, Ill. 


The Burton Car Company, of Boston, Mass., have 
concluded to locate works at Wichita, Kan. They 
expect to employ 2,000 men. 


Cc. M. Boutwell, Greenfield, Mass., has secured 
the old Munson Manufacturing Company’s prop- 
erty, and will put in planing mill machinery. 


The Davis-Gurney factory at Whitman, Mass., 
has been leased by Thomas W. Crocker. He will 
put in machinery for manufacturing paper boxes. 


A. D. Catlin, formerly of the Standard Machinery 
Company, and others, will erect a machine shop 
plant in Chattanooga, Tenn., for the manufacture 
of special saw mill and wood-working machinery. 


The stockholders of the Page Belting Company, 
Concord, N. H., have voted to ratify the action of 
the officers in increasing the capital stock to 
$300,000. 

Edward Kendall & Sons, Cambridge, Mass., re- 
cently furnished the Union Cotton Manufacturing 
Company, of Fall River, Mass., with eight steel 
boilers 72 inches diameter. 


The New Haven (Conn.) Clock Company have 
started up their works in all departments. The 
works have been shut down for five weeks. Pros- 
pects for business are said to be promising. 


The Holly Manufacturing Company, Lockport, 
N. Y., have built a new erecting shop, 100x105 feet ; 
also an addition to their foundry, 70x150 feet. They 
will employ an additional number of machinists 
and moulders. 


The Skinner Chuck Company, 4 corporation re- 
cently formed at New Britain, Conn., will manu- 
facture Skinner’s patent lathe and drill chucks. 
D. N. Camp is president; D. D. Rogers, treasurer ; 
E. J. Skinner, secretary. 


The Hawley Silk Manufacturing Company, of 
Hawley, Wayne county, Pa., has purchased sixteen 
Jots of land on Hancock and Sherman avenues, 
Jersey City, N. J., and the Paterson Plank road, 
with the view of erecting an extensive silk mill. 


The Tingue Manufacturing Company, of Sey- 
mour, Conn., is having pipe laid from its mill to 
the Naugatuck Railroad, to carry oil for use as 
fuel. Large storage tanks will be sunk in the 
ground near the boilers, and the oil pumped direct 
from the cars through the pipes into the tanks. 


William Tod & Co., Youngstown, Ohio, are to 
make atill further additions to their works to ac- 
commodate their increasing business. Amongst 
other orders they recently received, was one for a 
750 horse-power Porter-Hamilton engine for the 
Bessemer Rolling Mill Company, Birmingham, 
Ala. 


The E. Walker Tool Company, Erie, Pa., will 
remove soon to their new shops on Fourth street, a 
company with a capital of $50,000 having been 
formed. The company will put in approved ma- 
chinery for manufacturing a large line of small 
tools, gauges, etc., for machinists, carpenters and 
mechanics generally. 


Post & Co., Cincinnati, Ohio, have issued a 528- 
page catalogue, finely bound, illustrating the im- 
mense line of goods handled by them. They 
handle all kinds of railway and machine shop sup- 
plies and equipment, steam engines, botlers, 
metals, fire equipment, etc. It is one of the most 
complete catalogues published. 


At Meriden, Conn., the Miller Bros. Cutlery Com- 
pany intend to build an addition to their factory. 
E. Miller & Co. will also build an addition. Man- 
ning & Bowman are putting up a connecting shop 
between their two main buildings. The Chas. 
Parker Company have just completed a new shop. 
Foster & Merriam have revently sunk an artesian 
well. 


Gibson Bros., mining engineers, Honda, Colom- 
bia, South America—New York address, P. O. box 
1,705—have applied to us for information regard- 
ing ways and means for boring for oil and gas on 
the most approved American plan. They also 
propose starting a paper mill and some other 
manufacturing industries, and will look for ma- 
chinery. 


Henry S. Ferrar, of the Fulton fisheries, four- 
teen miles below Jacksonville, Fla., and Capt. 
Yates, who has for some time been engaged in the 
menhaden fisheries north, have leased Calypso 








ton (Ala.) Compress Company. 





Island, in the St. Johns River, for @ term of years, 


and will purchase the machinery necessary to be- 
gin a fertilizing factory. They will begin on a 
small scale, and enlarge as the success of the 
enterprise may justify. 


The Mathuen Company, Mathuen, Mass., have 
placed an order with the Stilwell & Bierce Manu- 
facturing Company, Dayton, Ohio, for a pair of 
their 25’' horizontal Victor wheels, to develop 400 
horse-power. These wheels displace an overshot 
wheel 38 feet diameter, 14 feet face. This company 
have built up a large business in their horizontal 
wheels, as it does away with all gears and belts 
direct to the main shaft. 


One of the chief officers of the Atchison, Topeka 
and Santa Fe road is reported as saying: ** Within 
two years, by the end of this year, we shall have 
built 3,000 miles of new road. That is what we 
planned to do, and our plans have not changed. 
The new road has been built by the company itself 
forcash. This new road needs equipment, and the 
company has issued stock for the purchase of it. 
This new stock represents the new road as well as 
equipment. 


The Citizens’ Match Company, Troy, N. Y., has 
been organized. The capital stock paid in is $50,000. 
The officers of the company are as follows: presi- 
dent, J. K. P. Pine; secretary, William E. Hagan; 
treasurer, H. H. Darling; directors, John D. Spicer, 
H. H. Darling, J. K. P. Pine, J. Wright Gardner, 
W. E. Hagan. The company’s factory at West Troy 
is completed, and machinery ts being erected. The 
manufacture of matches will begin in September 
or October. 


The number of joint stock companies recorded at 
the Secretary of State’s office for Connecticut since 
June 1 is large. Among them are the Bridgeport 
Rolling Mill Company, capital stock $50,000, to 
manufacture iron and steel; the American Rolling 
Stock Company, Stamford, capital stock $10,000, 
deal in and use railway cars, etc. ; Norwalk Pottery 
Company, Norwalk, capital stock $10,000, pottery; 
the Danbury Lime Company, Danbury, capital 
stock $6,000, limestone quarrying. 


According to the Springfleld Republican, manu- 
facturing all over Connecticut is brisk, but espect- 
ally so at Meriden. The olian Music and Organ 
Company was formed yesterday, with Jas. Morgan, 
of New York, president, and a paid-in capital of 
$150,000. The company will at once proceed to 
erect a large factory. Word also comes that James 
Murray, late of Murray, Gill & Bros., of Philadel- 
phia, is coming at once with a large force of men 
to occupy the factory of the Meriden Flint Glass 
Company for two years, to make lamp shades and 
chimneys. 


L. 8. Starrett, Esq., has bought out the patents, 
plant, machinery and stock entire of Chas. B. Fay, 
of Springfield, manufacturer of the “ Fay Patent” 
and “Yankee” caliper and dividers, and will 
soon move the entire business to this town [Athol, 
Mass.] Some thirty men have been employed by 
Mr. Fay heretofore, and the business Is likely to 
prove of value to the town as well as to Mr. Star- 
rett. Athol seems to have a national reputation as 
a manufacturing center for patented articles, and 
our machinists as a class deservedly rank high in 
their special departments.—T'he Worcester (Mass.) 
Chronicle. 


The Valley City Street and Cable Railroad Com- 
pany, of Grand Rapids, Mich, will begin building 
their lines at once. Two boilers of 200 horse-power 
each and an enging of 375 horse-power will be re- 
quired for the cable line. The engine house will be 
located on Lyon street, near Union. A. W. Eggles- 
ton, superintendent of construction, is at work get- 
ting out the various bills for lumber, preparatory 
to erection of the engine house. The company 
will use the regular Phoonix grip rope vable, the 
same as used upon the Chicago and St. Louls vable 
lines, and the equipment will be in all respects 
very similar to that of the cable lines of these 
cities. 


On Monday the foundry at the corner of River 
avenue and Main street, Allegheny, Pa., started 
under a new name. On last Saturday the Campbell 
Manufacturing Company sold out their establish- 
ment to Mr. J. J. Kish, the fron and steel broker, 
who immediately assumed control. The former 
owners worked fifteen men at window weights and 
small iron castings. It was called a jewel foundry. 
Mr. Kish intends to add a couple of cranes to the 
foundry and build another cupola outside the 
building, so that any sizes of iron can be thrown 
in instead of having to break it up, as at present. 
Mr. Kish will transform the works into a general 
foundry, and probably add a machine shop to the 
other departments, besides other extensive im- 
provements.—Ameriwan Manufacturer. 


Mr. W. F. Boysen, formerly connected with the 
St. Louis Malleable Iron Works, has associated 
himself with several others, and formed the St. 
Louis Novelty Manufacturing Co. A large two-story 
building on Sixth street, near Poplar, has been 
leased, and the same is being transformed into 
extensive works.. The motive power is furnished 
by an electric motor. The company will be ready 
for business in a few days, and will manufacture 
light gray iron, malleable and brass castings. 
They will also pay particular attention to pattern 
and model making. The japanning, bronzing and 
nickel-plating department is to be fully equipped 
and only the best kind of work turned out. At 
present the foundry is in full blast, and a great 
deal of small castings turned out. The company 
has done but little canvassing, yet have already 
some orders, and are not afraid that they will be 
left. The company is composed of young and 
energetic business men, who are bound to suc~ 
ceed, —Industrial Gazette. 


























10 
Machinists’ Supplies and Tron, 


NEw YORK, Aug. 4, 1887. 

The only thing that has appeared to influence 
manufacture in iron is the hot weather of the past 
few weeks: this has caused cessation of work in a 
good many Instances. 

American Pig—Prices for standard brands con- 
tinue firm. We quote No. 1 X Foundry, $21 to 
$22, with $21.50 ruling price ; No. 2 X, $19.50 to $20.50; 
Grey Forge, $17.50 to $18. 

Scotch Pig—But little is doing in Scotch brands: 
We quote Coltness, $22.50 to $23: Gartsherrie, $21.50 
to $22; Summerlee, $21.50 to $22: Eglinton, $20.50 
to $21; Dalmellington, $20.50 to $21. 

Lead—Prices are nominal, there being no busi- 
ness of consequence. Common Western is held at 
4.65c., but there are no takers at this price. 

Antimony—Hallett’s, 83,c ; Cookson’s, 9c. to 91c. 

Copper—The market has ruled dull. Lake has 
been offered at 10l¢c., without takers; casting 
brands are held at 9°sc. to 9c. 

Spelter—Refined, 5%c. to 6c. 

Tin—Jobbing lots of Banca have sold atf24c.; 
Straits and Malacca, 23.75c. 


* WANTED * 


“* Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser- 
tion. About seven words make a line. Copy should 
be sent to reach us not iater than Wednesday morning 
for the ensning week's issue 





Six first-class machinists; none others need 
apply. Deane Steam Pump Co., Holyoke, Mass. 


Competent machine shop foreman wants engage- 
ment; any class of machinery. Address Box 45, 
AM. MACHINIST. 


Wanted—Machine draftsman; must be rapid, 
intelligent and of steady habits; reply, stating 
experience. P.O. Drawer 5,110, Boston, Mass. 


Draftsman, experienced on machine tools, special 
machinery, mining machinery and miscellaneous 
work, desires engagement. Address Box 48, Am. 
MACHINIST. 


Wanted—Two experienced foremen for machine 
shop and pattern room for Harvester Co. Address, 
stating age, previous experience, references, and 
salary expected, M. H., AM. MACHINIST. 


Mechanical draftsman, graduate M. E., with first- 
class references, wishes a position; able to take 
charge of drawing office; can act as assistant | 
superintendent; shop experiences; can offer | 
knowledge against capital. F. E.,24,AM. MACH. | 


Wanted—For a small foundry in Eastern Canada, 
a working foreman; must thoroughly understand 
dry and green sand work; no plate work; give 
references ; state experience, and wages expected. 
Address founder, AM. MACHINIST. 


Wanted—A competent foreman for an tron foun- 
dry (in New England) employing about 30 mould- 
ers, and doing a jobbing business principally in 
machinery work. Address, stating age, previous 
experience, references, and salary expected, Box 46, 
AM. MACHINIST. 


Wanted—A man who thoroughly understands 
laying out all kinds of boiler-work, and who is 
competent to look after the fitting up of the work ; 
none but a competent man need apply; give refer- 
ences and salary expected. Address Boilermaker, 
care AM. MACHINIST. 


Wanted—By a firm mfg. engines and mining 
mach’y in a Western city, a thoroughly competent 
tool dresser to dress tools for 100 men; one experi- 
enced in handling and tempering steel; steady 
employment to the right man. Address, with 
references and expected pay, Box 47, AM. MACH. 


Young man (28), thorough maculnist and tool- 
maker, 3 years in charge of shop with satisfactory 
results, capable of making accurate drawings, 
knowledge of mathematics and practical use of 
same, wishes position after Ag 15, where man of 
brains and good character, With above qualifica- 
tions, is needed. J. H., 1907 Berks st., Phila., Pa. 


A well-known foundryman, 37 years of age, wants 
position as foundry foreman with a first-class firm 
in the North or West; is capable of superintending 
iron works employing from 100 to 300 men; is a 
practical mechanic on general and special heavy 
and light work in green and dry sand, and has 
considerable knowledge of loam moulding: spe- 
claity on mixtures for car wheels, chill and sand 
rolls, and all kinds of chill and soft mixtures. At 
present has management of toundry employing 200 
men on machine, jobbing, locomotive, car and roll- 
ing mill work ; good reference. Address * Vulcan,” 
care AM. MACHINIST. 


+ MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 


Crescent solid lubricant, clean, durable, cheap; 
prevents hot boxes. Crescent Mfg. Co., Cleveland. 


The Crescent automatic grease cup is adapted to 
every service. Crescent Mfg. Co., Cleveland, Ohio. 


Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 


Stationary boat engines, boilers, best, cheapest, 
1t010H. P. Washburn Engine Co.,Medina, Ohio. 


Wanted—Twelve (12) ft. planer, second-hand, in 
good orderand cheap. Address B., Box 761, Owossa, 
Mich. 


To Engine Builders—For sale, new patent slide- 
valve cut-off; governor acts direct on slide-valve. 


AMERICAN 


Special tools and machines for mfg. designed and 
oullt to order ; mechanical and Patent Office draw- 
ings. I. A. Weston & Co., Syracuse, N. 


A, C. Christensen, mechanical and hydr. engi- 
neer, late chief draftsman for Henry R. Worthing- 
fton. Designs and working drawings; also patent 
drawings. 26 Church st., R. 13 and 14, New York. 


The Petroleum Boiler Compound prevents scale 
formation by giving a slightly greasy character to 
plates, tubes and sediment, thus preventing adhe- 
sion and crystallization; does not act chemically; 
costs but ten cents a week for large boiler. Write 
for circular to Pittsburgh Boiler Scale Resolvent 
Co., Pittsburgh, Pa. 








For Hard Coal or Coke. Indispensable in all shops 
to keep Bradley’s Cushioned Hammers and 
men fully employed and reduces cost of production. 


Q ADLEY’ ‘UPRICHT 


CUSHIONED 
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HAMMER 
a © 

® fal Combines all the 
rt best elements es 


P sential in a first 
class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


any other Hammer in the World. 


BRADLEY& CO. Syracuse, N.Y. 








THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity That it Raises the Hammer. 
A NEW MOVEM ENT! SEND FOR DESCRIPTION. 
KNOWLTON MFG, CO., KING ST., ROCKFORD, ILL. 
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ONE-HALF TIME * 


and LABOR saved by using 
this solid, strong, durable, 
firm-hold,quick-working Lever 
(Not Serew)Vise. Has improved Taper- 
Pip: and other attachments. Sold by 
the trade. Send for circular. 
TOWER & LYON, 
95 Chambers Street New York. 


Saccessors to MELVIN STEPHENS. 
STEAM PU MP for Hot or Cold, 

Fresh or Salt 
Water; for Oils, Naphtha, Tar; for Cane 
Juice, Liquors, Syrups, Scum; for Am- 
monia, Alkalies, Extracts, Acids; for 
Thick, Volatile, Viscous or Foul Liquids, 
etc. VACUUM PUMPS of the highest 
efficiency. FILTER PRESS PUMPS. Air, 
Gas and Acid Blowers. AIR COMPRES- 
SORS. Etc. BUILT BY 


GUILD & GARRISON, Brooklyn, N. Y. 


MANUEAGTORING BUSINESS foe SALE 


A desirable and well-established manufacturing 
business, making from twelve to fifteen thousand 
dollars per annum, is offered for sale, because of 
the advanced age of the proprietor. Parties desir- 
ing to purchase may apply to 

ROGERS, LOCK & MELBORN, 











Address to J. G. H., care AM. MACHINIST. 


28 Erie Street, Buffalo, N. Y. 





¥ > “ 
ST ANECRAAATRNRRRRA RES 


uw 








< 


MACHINERY 


MPROYED 
PUMPING 


SR 


RB VWMWVW AH 
AANA AE 


$3 Liberty St.| 118 Federal St., 
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MACHINIST cas _ ei 
THE DEANE STEAM PUMP CO.,Holyoke,Mass. 
BUILD AND 


Water Works, Steam Pumping 


ENCINES MACHINERY. 


Avavst 20, 1887 








SEND FOR CATALOCUE N 








Be ora. 09 ae ee 


SHAPER, PLANER, DRILL, LATHE OR SPECIAL MACHINERY, 


WRITE TO 
THE HENDEY MACHINE Co., 


SEND FOR A CATALOCUE. TORRINCTON, CONN. 
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THE M. T. DAVIDSON IMPROVED STEAM PUMP. 
mere Bavioson STEAM Pump Company. 
waa” BEST PUMP. 








MADE FOR ALL 
SITUATIONS. 


PRINCIPAL OFFICE, No. 77 LIBERTY STREET, N. Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS 


STEAM HEATING FOR BUILDINGS, 


Or, Hints to Steam Fitters. Being a description of Steam 
Heating A pparetve for Warming and Ventilating Private 
Houses and Large Buildings, with Remarks on Steam, Water | 
and Air in their Kelations to Heating. To which are added | 
useful miscellaneous tables. By Wm. J. Baldwin. Fighth | 
edition, revised and enlarged. With many illustrative 
plates. 12mo, cloth, $2.50. 

“Mr. Baldwin has supplied a want long felt for a practi- | 
cal work on Heating and Heating Apparatus.”—Sanitary 





THE CELEBRATED 


HEALD & SISCO CENTRIFUGAL PUMPS 


Vertical and Horizontal, 


Engineer. | 


JOHN WILEY & SONS, 46 Astor Pl., N.Y. 
Publishers of Scientific and Industrial Works. 


*,* Will be mailed and prepaid on the receipt of the price. 
Catalogues and Circulars free by mail 


The BEST in the World. | 


Sustained by the U. 8. Courts. 


‘ ‘The : 
--co Duplex, Union Alert 









22 CORTLANDT ST., NEW YORK. 
In Writing, Mention this Paper, 


INJECTORS. 
Simple in construction, 
Easily taken apart. No 


4 springs to get out of order. 
Always ready. Always de 
livers water .ot to boiler. 
Thousands in use and de- 
mand increasing. Send for 
Catalogue, to | 


JAS, JENKS & CO., Detroit, Mich 





COOKE && CO., 








| 
| 
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£ LATHE CHUCKS, “THESWEETLAND CHUCK,” 2 
’ = DRILL CHUCKS, BELT CLAMPS, + 
SEBASTIAN, MAY & C0.’S LE 7 i. : 


Improved Screw Cutting 


WRITE FOR 














| SRE SS AAO GRAMMAR | 
AN — Se SE . 

| 

S = | 






NEW YORK. 


SEND 
FOR 
NEW 


shen CATALOG: 


- 
*OOT or LATHES a oe 
POWER . me 
mE Soe 
| == 
a -& Oud 
Ce) Ot oe 
Zz Pak 
m he 
o. Zz.” 
eZ < 
aE : : B= 
. Ee “peiepl a: 
Catalogue of Lathes. Drill) 27 alogue Mailed on Application re 
Presses and Machinists Tools| Z= THE HOGGSON & PETTIS MFG. CO., New Haven, (t. ue 
and Supplies mailed on appli | =< Established 1849, = 
cation, Lathes on Trial. | = STEEL STAMPS, STEEL LETTERS, FIGURES, = 
al STENCILS, BRASS CHECKS, &c. gy 





167 W. Second St., CINCINNATI. 0 





Guaranteed Accu- 
rate to yyfqo Of anin. 





BETTS MACHINE Co. 


Wlisaineton, Del. 







MAKERS OF 


FIRST-CLASS MACHINE TOOLS 


Standard Gauges, Measuring Machines 


Combined 
Form, 








HIEMINGTOR-DEL- 0-6-4.) 


Qrer 27,000 in Use, 


AND 


ADJUSTABLE REAMERS 
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g MFRS. OF 


NICHOLSON FILE CO 
Files! Rasns 


Having the Increment Cut. 


ee, a) 








FILE BRUSH. 


FILE CARD. 





The illustrations herewith presented, exhibit more convenient and durable forms of File Cleaners | 


than are usually found, the re puts J of those in use being rudely devised and troublesome, and we 
believe for this reason, those of our manufacture will find a ready sale. Machinists and others who 
have not already given them a trial, will find it to their advantage to order the File Card and File 
Brush at once. 

Manufactory and Office, 


PROVIDENCEH, R.I., U.S.A. 


THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF 


OVER 85,000 IN USE. 
Send for Circulars and Price Lists. 


THE HANCOCK INSPIRATOR CO. 


° OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


HE NEW “CRESHAM” PATENT 


AUTOMATIC | NJ ECTO 4 


RE-STARTING 


“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Boilers of all kinds. No handles required. Water supply 
very difficult to break. Capability of re-starting automatically, 
immediately after interruption to feed from any cause.” 











BOILERS. 























SEND FOR CATALOCUE. 


RELIABLE AND CHEAP. 





Sole Manufacturers in the United States and Canada, 


NATHAN MANUFACTURING CO. 


92 & 94 LIBERTY ST., NEW YORK. 
ROOTS’ NEW ACME HAND-BLoweR, WALKER’S TOOL HOLDER. 


For holding drills and reamers for 
For rome pen | etc. Slow Speed, Positive Blast. Is Durable 


lathe work. Prevents breaking or slip 
Compact and Cheap, also Portable Forges, Tuyere [rons ping. Can also be used for drilling and 
and Foundry Blowers. 


= - = 












reaming holes by hand, and for reaming 
holes under drill presses,etc 
Made with double handle, 








es when required. 

Es rd WALKER MF4. Co., 
3 S CLEVELAND, OHIO. 
ae T SHRIVER & Co’ 
3 a '‘ 0§ 
a 

a 

a IRON 


FOUNDRY, 


333 
East 56th St., 


NEW YORK 


Contracts Solicited 
for Machinery Cast- 
ings in regular 
supply. 


ECONOMICAL STEAM BOILERS 


—=A SF ECIALTY.— 


Pond Engineering Co. 86°" 


CONNERSVILLE, IND. 


8. §, TOWNSEND, Gen, Agt 
Please Mention This Paper. 


P.H & F.M. ROOTS, Mfrs. 





COOKE & C0,, Selling Agts 








PRICE REDUCED. 





SEND FOR 
PRICES. 








REDUCED PRICES OF LECOUNT’S STRAIGHT TAIL oa. 


~ No. INCE. = No, INCH. hoy 
ag ea, 10....244... $1.35 
£3 2. % > ae. th he 1.45 
am g.. > 1. 00 12. S fire « 
IS¢  6:....1 00 OO 1 SH OS 
See 6... Bieevcs ab Bowed won Oe 
SSR 6..... 19g.... .9 15....44%.... 2.7% 
ee Races ERs os, cSt pace: «ey 
-) @....00§.... 1.20 “F...R.... 6 
en ee 1.20 18....6 .... 5.00 
o 1Set to2in. 7.80 Full Set....31.1¢ 


Cc. WwW. LeCOUNT, South Norwalk, eae 


PARK MFG. Co. BEAUDRY’'S 


| DUPLEX 
GTEAM 


MANUFACTURER OF ; Power Press 
34 


COMBINING 
PRESS, 
Beash SHEARS 
Street, 


AND PUNCH. 
BEAUDRY & CO. 

Boston, 

Mass. 





(Formerly of Beau 
dry’s Upright Power 
Hammer.) 

Sole Manufacturers. 

Also manuf’turers of 

EARD COAL HEAT- 
ING FORGES. 


~ Room4, MASON BY DG, 
70 KII 


Ls Ss @ostet: Mase. 


FEEO TO BOILER 


OVERFLOW 






The Park Injector, 


EJECTORS anp JET APPARATUS. 











For Sale 
at 
Factory 
Prices 


GHUR SH ae 


IRDSAUE 


A. Aller, New York; 8. C Nightingale & Childs, Boston; Henry I. 
Snell, Philadel hia; Thos. J. Bell & C 0., C incinnati; Shaw, Ken 
dall & Co., Toledo; The George Worthington ‘ ‘o., Cleveland ; 
Goulds & Austin, Chicago; Kennedy & Pierce Mac hinery Co. 
Denver, Col.; Sheriff & Ashworth, Pittsburgh. Pa.; Jos, Baur, 
Manistee, Mich.; Jas, Jenks & C o., Detroit, Mich.; Wickes Bros. 
East Saginaw; Adolf Leiteit, Grand Rapids: E. F. Osborne & Co., 
St. Paul, Minn ; Rundle, Spence & Co., Milwaukee, Wis.; Joshua 
Hendy Machine Works, San Francisco; Flynn & Emrich, Balti 
more, Md.; Forbes L iddell & Co., Montgomery, Ala.; Bailey & 
Lebby, Charleston, 8, C,; Pond Engineering C 0., St. Louis and 
Kansas City, Mo.; 0. B. Go odwin, Norfolk, Va, ; Columbus Sup- 
ply Co., ¢ ‘olumbus, oO. 








WHAT USERS THINK OF THE 


Pump is working splendidly. Has a lift of about 4 feet and discharges 
to a tank 50 ft. above Am perfectly satistied as to pump We are about 
7000 ft. altitude and the lift is excessive. Didn’t think it would do it, but it 


Hall Duplex 








goes all right without priming even Am much pleased with it, and will try 


HALL what I can do to introduce them. You can refer to me 91 LIBERTY 
hk. T. WoListon, Met, Engr., Elkhorn, Montana 
STEAM It affords us pleasure to be able to state that the pump purchased of you STREET, 
has worked to our entire satisfaction, and we certainly shall speak in favor 
of it to whoever may make inquiry. 
PUMP C0., Joun C, MALLONEE, Gen'l Supt. South, NEW YORK. 
Fernoline Chemical Co,, Charleston, 8. C 








It works very smoothly and effec 
H. A. STEARNS, Supt. Union Wadding Co 


‘tively, doing good work. 
, Pawtucket, R. 1 


Pump. 
Fitchburg Machine Works, 


Manufacturers of 


Metal-working Machinery. 


OFFICE AND WORKS: 
13 to 21 Main Street, 
FITCHBURC, MASS. 


Steam 








Nos. 


Send for Catalogue EE. 





MADE FOR 


VALLEY MACHINE. CQ. ac HAMFTON,MASS. 
Foundr y 


Iron and Wood Turning Lathes and Lathe 
FLOOR SPAR? rox 


Heads, Emery Grinders, Gear Cutting at- 








tachments for Lathes, special. Screws, 
| Studs, eto. 


PROGRESS ENGINE & MACHINE WORKS, 


SUMMERFIELD, MD. 


FOR SALE. 


One Second Hand Single Head Driv- 
ing Wheel Lathe. Dimensions as fol- 


The Best 





Evansville Spar Mining Co., rvausvitie, ind, 








HENRY CAREY BAIRD & CO., 
Industrial Publishers, Booksellers and Importers, 
810 Walnut St., Philadelphia. 


Ze = 
FIRE AND Waren Proor BurLpine FELT, 
FrrE-Proor Paints, STEAM PAcKINGs, BoILER 
COVERINGS, ETC. 


ar Our Catalogue of Practical and Scientific Books, 96 pages 
8vo., and our other Catalogues and Circulars, the whole coverin 
every branch of Science applied to the Arts, sent free and free 
of postage to any one in any part of the world who will furnish 
his address. 


Samples and descriptive Price List free by mail. 
H. W. JOHNS M’F’G 00., 87 MAIDEN LANE, N. Y. 








d 26 West Street, Cleveland, 0. 
See “Gheubon Street, New York. 
85 Queen Victoria St., London, Eng. 


CLUTCH PULLEYS AND 





Established in 1874. 
CUT-OFF COUPLINGS. 
JAS. HUNTER & SON, 
North Adams, Mass. 
WHY THIS IS PUT HERE! 
For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call NEW PULSOMETER, 
your attention to the 
ay L engi AND esr STEAM PUMP IN THE MARKET. PRICES LOWER TTHAN ANY OTHER. 
ore cient le, ’ 
“expense and renee arene & orgnice' ump: oo WS TenMmne 
Prime, yl and oe Gar z 5 yeep Em none a Bese riptive Book containing Full Partic ulars, Reduce 
PULSOMETER STEAM PUMP CO., 83 JOHN STREET, N. Y. 


d Net 











lows: Length of be ed, 20 1t.5 swing, 7 1t.3 
swing over rest, 41t.; willturn 10 it, be- 
tween centers; has five speeds for 4% 
inch belt; 4'4 inch square spindle in 
| tail stock, Supplied with quartering 
attachment, Machine is in good con- 
dition, running every day and doing 
good work, Itw il be sold ata bargain, 
Address NILES TOOL WORKS, 


porter se oo 


WATER WORKS 


OVER 


UNION STONE COMPANY, 


38 & 40 Hawley Street, 
Boston, 


MASS. 











- 





No. O.—Bench Grinder, Arbor. Takes 
wheels to 12 in. diameter. 

Adapted to light grinding, such as tools for wood | 
working purposes, moulding Cutters, Bits, Saws | 


&ec., &e. 


%4 in. 





100,000,000 DUTY 


—GUARANTEED— 





SEND FOR RECENTLY 1 Iss ED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY, 














Hand and Lathe Diamond Tools for dressing and 
shaping the faces of Emery Wheels. 
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HARRISON ra ry BOILER WO 
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TEA 


PUBLISHED FOR 


THE BABCOCK 





533 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


FREE DISTRIBUTION, BY 


& WILCOX CO. 


Manufacturers of 


WATER-TUBE BOILERS, 


107 Hope St., GLASGOW. 


3O Cortlandt St... NEW YORK. 











Over fifty years’ competition has 


proven this system of boiler to be the 
best in every respect. 
BOILER, with all improvements, is the 
simplest, best wearing, and most econom- 
ical of any kind of fuel. 


The LOWE 


Send for description and histories of Steam 


Boilers and Feed Water Heaters (free) to 


BRIDGEPORT BOILER WORKS, aritzevor, conn. 









cx » BOILER The Bate STEAM 
Generates steam rapidly and economi- 
cally. Constant circulation of water. 
Kasily Cleaned, Furnace produces per- 
fect combustion. Best evaporative duty, 
Material and workmanship Al. Large 


numbcr in use, 


WM. T. BATE & SON, 


Sole Manufacturers, 


CONSHOHOCKEN, PENNA. 





CURTIS nBTae STEAM TRAP 


For returning steam, 
condensed under pres- 
sure,automatically in- 
to the boiler, under 
high or low pressure, 


Manufactured by 
CURTIS REGULATOR CO. 


Boston, Mass. 





General Agencies: 
ose 109 Liberty St., N, ¥. 
G6 N. 4th St., Phila., Pa. 
108 Sth Ave., Chicago, Ill. 
210 S. 3d St.,Minneapolis, Minn, 
Ej 707 Market St., St. Louis. Mc 
Send tor Circular No. 17. 
Worcester, Mast 


W. C. YOUNG & CO., Manufacturers of 
Engine Lathes, Hand Lathes 


FOOT POWER LATHES, SLIDE RESTS, Ete. 


_ SWEET’S 
im Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear 
Satisfaction Guaranteed. 
SYRACUSE 
TWIST DRILL CO. 
















8. Ashton Hand 
Mfg. Co., 
Toughkenamon, 
Pa. 


Hand’s Twist Drill 
Grinding Attachmen‘ 


Readily attached 
toany grindstone, 
emery or cutter- 
grinder. Grinds 
right and left 
hand drills from 
“ diam. down 
smallest sizes 


PRICE, 
$ 20. 


——. 












KINS 


— Original Unvulcanized Packing 





io: “Srawbanbs 


TRADE MARK 


CALLED THE STANDARD~Ati isthe Packing by which 


71 JOHN STREET, N. Y. 


| JENKING BROS BRACE 

















WrOulvert, Cincinnati, 0- 





Send for circulars and 
prices. 











rT Mi my TT 0 Md i a r 
J] Corrin ateiGnton 2 SYRACUSE,N.Y 
ALARA He 











MACHINISTS’ SCALES, 
PATENT END GRADUATION. 
We Invite Compazison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y. 








A Complete Cutting-off Machine, 26-88 
Larger” ones which cut to 2 in. $8.00 
SENT ON TRIAL. 


f 
a 
: 
g 
Ss 


TERLING ELLIOTT, Newton, Mass. 


“CUSHMAN” = CHUCKS 


Are guaranteed to be right in all respects. Ask to 
see them at your dealer’s, or write direct to the 
factory. Respectfully, 


THE CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








Arthur B, Phillips, Machinist, "wasn, 


Manufacturer of 


Atwood’s Patent Power Matcher and Gluer and 
Stafford & Whipple’s Patent Planer and Surface 
Gauge. 

Light Machinery of all kinds Built at Short Notice. 


Estimates furnished. Correspondence solicited. 


PATENT PORTABLE ROPE HOIST 


THE BEST QUICK LIFT MADE. 
QUICKEST, LIGHTEST AND CHEAPEST. 
Three Sizes, 500, 1,000 and 2,000 Ibs. 
Just the thing for quick litting 
and lowering. 

SEND FOR DESCRIPTIVE CIRCULAR AND REFERENCES 
ENERCY MFC. CO., 

1115 to 1128 South 15th Street, 
PHILADELPHIA, PA. 











NEW HAVEN MANFG. CO. 


New Haven, Conn. 


IROM-WORKING MAGHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 


Buffalo Cupola & Forge Blowers, 


Warranted su- 
perior to any 
other make. 

All sizee and 
stjles of every 
class of work. 


BUFFALO 


FORGE (C0. 
Bulfalo, N. Y. 


Send for Cata- 
logue an@ Drices 








PATENT UNIVERSAL SUREW-CUTTING CENTER, 


DEPTH ANGLE AND TWIST DRILL GAUGE. 


J.WYKE & CO., 
Fine Machinists’ Tools.-E. Boston, Mass.-—Send for Cirevlar 


HYDROSTATIC MACHINERY 


PRESSES, 
PUMPS, 
PUNCHES, 


ACCUMULATORS, 
JACKS, 
VALVES, 
FITTINGS, 
Vault Elevators, 














~ 204-210E. 43d S8t., N.Y. 


THOS, 8, DALLETT & C1, 
13th & Buttonwood Sts.,? 22+ 


Manufacturers of 


PATEN T 


Portable Drilling Machines, 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 


















SEND for ILLUSTRATED (CATALOGUE, 








'|GAGE MACHINE WORKS, 


Waterford, N. Y 


Manuf’r’s of 


‘Fox, Turret 
Speed Lathes 


ui AND 


=. Brass Finishers 


TOOLS. 












CALUMET AND HEcLa MINE, 
CALUMET, MICH., 
June 14th, 1887. 
LONERGAN & Co., 
211 Race St., Phila., Pa.: 
We have received and applied 
your Pop Safety Valve. Upto 
this date it is giving excellent 
satisfaction. It holds the steam 
to within one pound of the 
working pressure. If it holds 
out as well as it started off,we 
will find itto be the best valve 
the writer has ever used. 
shall undoubtedly require 
more before long. 
L. Ss. WOODBURY, 
2p Ass’t Sup’r. 


J. E. 





E. P. B. SOUTNWORTH, 
914 Exchange street, Rochester, New York. 
Indicating Engineer and Mechanical Draftsman. 
Correspondence solicited. 


MANUFACTURERS OF GEARED CHUCKS 
LATH E and DRI LL ee ae. 
5 inch. 5 5 inch. 
CHUCKS|:: * 
— 13% ** 
154 * ibe 
eo 1 
SEND FOR CATALOGUE. a4 tore 
William Barker a Co. | ESTABLISHED 1851. 
ee ie eee .e| Re. Horton Lathe Chuck. 
—WORKING— 
MACHINERY 
140 & 142 E. Sixth Street, 


M 


THE E HORTON & SON C0. 


Canal St., Windsor Locks, Conn.,U.S. A. 


on ( Almond Drill Chuck 


c Sold at all Machinists’ 
Supply Stores. 

XEND for Illustrated Price List of Fine Tools, 

) manufact’d by Standard Tool Co., Athol, Mass. 












» T.R. ALMOND, 


83 & 85 Washington 8t., 
Brooklyn, N. Y. 








Any Tool we make will be sent by mail or express to 
any address, all charges prepaid, on receipt of price. 
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We | 


PATENTS 


R. G. Du Bors, Patent Att’y, 916 F St., Washington, 
D.C. Good references. Send for pamphlet. 


WARLES Mi LYE 
ENGRAVER on WOOD 


5S ‘ANN’ ST. # NEw Yorx: 


oy 


L. §. STARRETT, 


Manufacturer of 


FINE TOOLS 


ATHOL, MASS. 
SEND FOR FULL LIST, 









































IRON, 
BRASS and 
COPPER 
PIPE. 
ALL STYLES. 
THE 
NATIONAL 








NEW HAVEN, CONN, 


COILS & BENDS | 





LARGE LATHES IN TOCK. 


1—48 inch by 29 foot triple geared. 
1—42 * v7 “ 

1—36 “ 
i—sz “ 
1—32 


“4g 4 
~~ 
‘ 18 “ 
inch by 20 ft. double geared, second band, in 


good order. 


Pipe Bending Co The Newark Machine Tool Works, 


NEWARK, N. J. 
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Morse Twist Drill and Machine Comoany, %e¥ ®edford, Mass. 
Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Ohuck, Bit Stock Drills, 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





STEEL BALLS 


FOR ANTI-FRICTION BEARINCS, 
OF BEST CAST STEEL. 
HARDENED GROUND & BURNISHED, 
3-16’’ to 3’’ Diameter. 

Samples and Prices on application. 
SIMONDS ROLLINC-MACHINE CO. 
FITCHBURC, MASS. 

















BEVEL GEARS, 


as Cut Theoretically Correct. 

For in $i and estimates apply to | 
BREHMER BROS. 
Machinists, 

440 M. 12th St,, Philadelphia, Pa. 









Nickel Plated Pocket Level. 





2}-in. 60 cents. 3}-in. 75 bea 


By Mail on Receipt of Price. 


= - 4. 


Aas 


og * = 
i] ———— ta 


saya 
Se si 


$0 


aT \< 
F, E. REED, 
| worcester, Mass. 


NGINE Lathes, Hand Lathes, Foot Lathes, Upri 
and Milling Machines. Agents, MANNING, 


AXWELI 
lf MOORE, 111 LiseRTY STREET, NEW YORK. 





MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC, 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drilis, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


Sunp For ILLUSTRATED Price List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKERS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PHILADELPHIA. 





reat! BLS 
i. 






ey ALL SIZES 


—-—- WITH — 


Patent Quick Return 
ai Improvements, 


For Catalogues 
and Prices, 
address, 


# BICKFORD 
eDRILL CO. 


i -_—— Cor.Front & Pike Sts. 
CINCINNATI, O. 










—our— J 
NEW “CANON . 0001 
and Supplies sent free to any address on receipt of Ten Cents 


in stamps (for po mage 


CHAS. A. STRELINGER & C0, 22" 
L. W. Pond Machine Co. 


Manufacturers of and dealers in 


Iron Working 


IMPROVED 


- Detroit, Mich. 








DIXON’S 


SriICA 


Graphite Paint 


| FOR BOILER FRONTS. 


Two coats will last two years. Send for circular. 
Equally good for all Iron Work exposed to ex- 
treme temperatures, sait air, acid fumes, ete. 











Joseph Dixon Crucible Co. 


JERSEY CITY, N. J. 





EMERY-WHEEL TOOL GRINDER. 










Four Sizes. SPRINGFIELD 
— GLUE & EMERY 
Guaranteed WHEEL C0., 


Satisf*ctory Springfield, Mass 


a 

~] 
Write 3 wo 
for o & 
Illustrat- = 3 
Cire a 
cular. oa 
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at. Sept. = @ 
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wenty Years with the Indicator,” — 


2 vor. we.08 By Tuos. Pray, JR., C. & C. 





A Specialty. 
140 Union St., fee 


WoRCESTER, 
MASS, 





NEW YORK ACENTS. 
FRASER & ARCHER, 
NEW AND SECOND-HAND MACHINERY, 


SHAFTING, HANGERS AND PULLEYS, 
121 CHAMBERS STREET. 

































a and C.&M.E. Six thousand sold. J. Witey’s 
Sons, 15 Astor Place, Ne Y., or Thos. Pray, Jr., P. O. 


Box 2728, Boston. Mass. 











‘GRAPHITE LUBRICATING x CO. 


260 Washington St., Jersey City, N 
MANUFACTURERS OF 
Anti friction bushings and bearings, requiring no grease or 
oil, for sheaves in tackle blocks, dumb waiters, loose pulleys, 
friction clutches, journal bearings, line shafting, carriage 
axles, &c, 


EVERY LOOSE PULLEY SHOULD HAVE A GRAPHITE BUSHING. 
In constant use on all classes of machinery for nearly four 
years, On shafts from 1-2 inch to7 inches in diameter. 


- Brandon's Piston Ring Packing 

















Perfectly balanced against ur 
due pressure in all whe pa 
Preserves bothcylinder and rings 
Allows no waste by either f 
tion or leakage. Call and -~ 
working model, expressly made 
to demonstrate advantages 
claimed. For packing or shop 
rights, address 

JAMES BRANDON, 


390 Eleventh Ave., New York. 





ht Drills, 


A 
0) 


FOR HAND AND POWER. 
6”, 8” and 10” Stroke. 


bs their Capacity. 


BOTRTON & PLUMMER, 


WORCESTER, MASS. 





SuaPIng MACHINES 


Adapted to All Classes of Work 


13 





EAGLE 
ANVIL 
93 WORKS, 


Trenton, N. J. 


3S: 





The Fisher Double Screw Leg 
Vise.—Warranted stronger grip 
than any other Vise. Always 
parallel and cannot be broken. 


Send for Circulars. 





The Eagle 
Anvil. — Best 
Cast Steel 
Face & Steel 
Horn. — 
than any =e 
lish anvi 
Fully war- 
ranted and 
lower price. 








THE 


New Howe dtp, Co, 


BRIDGEPORT, CONN. 
Mfrs. of Sewing Machines 
Light and Medium Weight 


‘} Graylron Castings 


OF ALL DESCRIPTIONS 
TO ORDER ; ALSO, 


TOOL MAKING, JAPANNING 
— AND — 
FPLATING. 


Correspondence Solicited. 











D. SAUNDERS? SONS 


ANUFACT xX OF L. ORIGINAL 


TRADE MARK. 


Pipe Cutting :Ahreading Machine 


BE Site OF TWITATIONS, 
TEAM AND without our Trade-mark and N 


STEAM AND GAS-FITTERS’ HAND TOOLS. 
Pipe Cutting and pL ge sy a Machines, 
for Pipe Mill vey, cialty. 


3end for Circulars. ONKERS: N.Y. 


The Armstrong Mfg. Co. 


BRIDCEPORT, CONN. 


Water, GAS AND STEAM Fitters’ Tools. 








STOCKS AND DIES FOR PIPE,BOLTS AND BRASS 
PIPE WRENCHES, PIPE VISES, ETC. 


SEND FOR CATALOGUE. —— 











True to Patt 
equale 


for an 
40,000 CRA 


TELL 
cuss 





Cross-Heads. 


now gone J 


From 1-4 TO 15,000 lbs, WEIGHT. 


ern, sound, solid, free from blow-holes and of un 
d strengt 


Stronger and more durable than iron forgings in any position or 


service whatever. 
K SHAFTS and 30,000 GEAR WHEELS of this steel 
prove this. 
ers, Piston-Heads, etc., for Locomotives. 
STEEL CASTINGS of every description. 


, Roc 


Send for Circulars and Prices to 


CHESTER STEEL CASTINGS CO., 


Works, Chester, Pa. 


Office, 407 Library St., Philadelphia, Pa. 





Single & 
Double 


Send for Catalogue 





cue MACHINERY (0,, 


CLEVELAND, OHIO. 
Manufacturers of 


64 ACME 9? 


Antomatic Boltcutters, 


cutting from 3-8 in. to 6 in. diameter, 
Also SEPARATE HEADS AND DIES. 


Agents, Manning, Maxwell & Moore, NewYork. 






PAT. DEC. 5, 1882 
PAT. DEC. 4, 1889. 
PAT. AUG 
and Discounts. 





NIA CHINER 
For Reducing and Pointing Wire, 


Especially Adapted to pointing wire rods avd 
wire for drawing. 





For Machines or information, address the 
manufacturer. 


le 


WOOD-WORKING MACHINERY ) 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Work 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone Machine Co. 
45 WATER ST., 
FITCHBURG, MASS, 








8. W. GOODYEAR, Waterbury, Ct. 





SUPPLIES FROM 
HYDRANT PRESSURE 
the cheapest power known. 
Invaluable for blowing 
Church Organs, running 
Printing Presses, Sewing 
Machines In Households, 
Turning Lathes, Scroll 
Saws, Grindstones, Coffee 
Mills, Sausage Machine S, 
Feed Cutters, btlecirie 
Lights, Elevators, ete It 
needs little room, no firing 
up, fuel,ashes, repairs, en 
gineer, explosion, or delay. 
no extra insuranc e, no coal 
bills. Is noiseless, neat, 
compact, steady ; will work 
at any pressure of water 
above 15 lb.; at 40 lb. pres- 
sure has 4-horse power, and 
ca, pacity up to 10-horsa 
power. Prices from $15 to $300. Send for circular to 


THE BACKUS WATER MOTOR CO, Newark, N. J. 











P, BLAISDELL & C0. 


Manufacturers of 


Machinists’ Tools, 








- UNIVERSAL RADIAL» 
; ~ RADIAL DRILLING MACHINES 


= “= THREE DESIGNS. SIX SIZES 


EMBODY ALL DESIRABLE FEATURES 


os PRICES$450 8 UPWARD 
wpoF° UNIVERSAL RADIAL DRILL CO 


ITINNA 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. IL. 





Y PRT DROP PRESS. 


BEECHER & PECK 


NEW HAVEN 
CONN. 


DROP FORGINGS &. 3% 


BEECHER & PECK, NEyyY: HAVEN}‘CONN. 


FORBES & CURTIS, 


BRIDGEPORT, CT., 


Manufacturers of 


1” 1 ’ 
Ihe Forbes Pat. Die Stocks, 
Power Pipe Cutting and Thread- 

ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Machinery, ete., ete 











“Mg 





WORCESTER, MASS. 





WRITE FOR CATALOGUE, 
Mention Paper. 














|/Tae MASON REDUCING VALVE 


6-Ones SATISFACTION WHEREVER USED 


OFFICE 22 CENTRAL ST. BOSTON. MASS. 
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HIGH SPEED POWER TRAVELING CRANES. 


We are now prepared to build HIGH *PEED POWER TRAVELING CRANES for any capacity of 
load, any length of runway and any width of span, with one or with two trolleys on the bridge 
These trolleys to work either slow or fast, together peer ne a in like or in opposite directions. 
horizontally or vertically, while the bridge can be traversing slow or fast at the same time in —! 
direction. The speeds of bridge on runway are 100 feet and 200 feet per minute; the speeds of 
trolleys on bridge are 50 feet and 100 fect per minute; and there are four hoisting speeds 
of 5, 10, 20 and 40 feet per minute; all can be varied quickly without the least shock or 
jar from zero to maximum or to any intermediate speed, The loadis always automatically sus- 
tained, thus avoiding absolutely the great danger and anxiety which are inseparable 
from the use of those Cranes which require the operator to apply the brake. We have 
had one of these Cranes of 26 tons capacity in constant use in our foundry for nearly two years, 
and we offer them witb full confidence for the greatest range of service. We invite the correspondence of 
parties interested in the subject. 

SELLERS & CO. Incorporated, 


PHILADELPHIA, PA. 


THE LANG 4 ALLSTANTER CU. 


Double, os le, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt and 
Steam-Driven 


Punches and Shears 


Over 300 Sizes. 
ALSO, 


Power Cusntoned Hammer, 


WMI. 





Hamilton, 


OHIO. 










Sena for new .w Cataiogue 


Cylinder Boring 
® Facing Machine 


Will bore from 8” to 22” Cylinders, facing off the 
Ame ends and boring at same time. It is built neat, 
Ae strong and powerful, and sells at a moderate 
price. 4°Circulars on ‘applic ation. 


PEDRICK & AYER, - Philadelphia, Pa. 


16 Engine Lathes 


NEW DESIGNS—LATEST IMPROVEMENTS 
SIMP LICITY OF CONSTRUCTION —WORKMANSHIP 
OF THE BEST. 

Send for Cuts and Prices. 


> Ihe Muller Machine Too Qo, Mgnt «Evans sts., 


CINCINNATI, O. 


On or about June 1st 
H. BICKH IRD, 
will remove his business to | 
LAKE VILLAGE, N. H., 


into new shops fitted up with new 
and latest improved tools, espe- 
cially adapted for manufacturin 

Boring and Turning Mills which 
will be made an exclusive special- 
ty, 4-5-6 and 8 ft. Swing. 
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any other 





It takes up less 
kes much harder and truer 
than hammers with double the weight of ram. 


It has neither cylinders, valves or piston 
airs are trifling. 





, less power to drive: stri 


space 
Llows 
ay} Aq palnjovjnuey, “WMO JoWUIeY 19430, AUR URYY 


aZvjUBAPeR 1O}BeIF IJ B OF HIOM Ip UO pasn oq UO PUB 


This Hammer possesses advantages superior to 


5 Lubricate Your Enyine 


CYLINDERS 
perfectly, gain power and 
save oil by using our 
Patent Automatic Sight 
Feed Lubricators, show- 
ing oil as it enters, drop 
by drop. 

THE SEIBERT 


Cylinder Oil Cup Co. 


BOSTON, MASs. 
H. A. ROCERS, 
Agent for New York, 

19 John Street, 

New York. 


‘pasn Ss] domme punod-ot B UayA\ 1Bq Youl-%¢ pue qoul-¢g 
B UO SMOJG BIBUIe}[B POO 9Y¥LI3s 0} poyIOA oq UBO 3 


in the market. 
rods, consequently rep: 


| ‘uuog ‘Arnqueg “09 NECTSE “VE 








For Piston Rods, Valve 
Stems, etc., of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading eL- 
gine builders, mills, iron | 
works and steamship com- Uy an 
panies all over the world. J WA 
Also flexible tubular metal Yy ‘x 
oints on G Ih 
for hy aa 


Ih 








packing for slip 
steam pipes, anc 
draulic pressure. 


L. Katzenstein & 0o., 


Planer Vises, D Sizes. 
SPECIAL MACHINERY DESIGNED AND BuILT. 


The Gilkerson Machine Works, 











Write us. HOMER, N. Y. | 357 West Steerer N.Y 
FRICTION CLUTCH PULLEYS, | ne Me 9 ie. Na Al, 
HOISTING ENGINES, J, leas 


ELEVATORS, 
STEAM AND 
BELT POWER. 


D. FRISBIE & CO., 112 Liberty St., N. Y. 


OSGOOD DREDGE 00, - ALBANY, N. -Y. 
RALPH R. OSGOOD, Pres. JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 


Manufacturers of 


Dia JSHING 
MACHINEs, 


AUTOMAT Ic 


HEE 





GGL, 


REDGEsS, 
Excavators, 


ERRICKS, 
Ete., Ete 


ae ts AT: oy 0) E .. AE Fe 
CATA LOGUES:ON-APPLICATION - + 


HEADER Sc 
INTERS 


BOUT": 
Aor & COLD ‘UPSETTERS: 
> CARRIAGE-BOLT-MACIIINERY <— - 


b.Ut& CULD-ALTOMATIC NUT & WASHER-TAPPERS Of EVERY 


WIRE: NAIL: MACHIN ES 


iE ON SPECIALIS 


ae RNISHING: COMPL ETE: PLANT 5 


{HENATIONAL MACHINERY Co 
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BEMENT, MILES & CO., 


PA. 






























PHILADELPHIA, 
——-BUILDERS OF _ 


METAL-WORKING MACHINE TOOLS 


FOR 


Railroad Shops, Locomotive and Car Builders, Machine Shops, 


Rolling Mills, Steam Forges, Ship Yards, Boiler Shops, 


Bridge Works, Etc., Etc. 


The Open Side Iron Planers. 


Adapted for all classes of Machine Work, and especially for a large 
amount of the EXTRA WIDE and HEAVY WORK necessitating the 
Large and Costly Planers of the regular style. 

The QUALITY and QUANTITY of work performed on these Planers 
is GUARANTEED to be UNEXCELLED by that done on the modern tools 
of the very best makes. 

Prices, phototypes and detailed infor- 
mation on application. 


DETRICK & HARVEY, 


BALTIMORE, MD. 


Chandler & Taylor's ‘3 STEAM ENGINES 


Are Strong, Well-Built and Serviceable. 
if Self: Contained. Are designed for Heavy and Continuous 








i i AMINE HAH TNIFHEEATY 






: Inf} SIAN TTT 





york. 
May be run at High Speed when desired, 
aes the duties of High Grade 
Engines, 
And are sold at the prices of ordinary 
Engines. 


For Prices and Descriptive Circulars, address 


CHANDLER & TAYLOR, 
INDIANAPOLIS, IND. 











m —) 
gine 
Self-Contained. Sensitive Governor. 

Balanced Valve. High Speeds. 
Stationary Oilers. Best Economy. 


Gold Medal Cincinnati Exposition, 1884. 


THE JOHN T. NOYE MFG. 6O., 


BUFFALO, N. Y. | 


























| 
| 


Hooper's Hoisting Engine, The Castle Engine. 


A NEW MECHANICAL 
MOVEMENT. 
Only eight moving 


Friction Clutch 










bas positive grip pieces. No io peaking re- 
and positive re- quired. es up its 
ee) ea a own lost Bn a oise- 
lease. Built with less and self-lubricating. 


Large wearing surfaces. 


or single 
5 More economical after 


double 





drums and cylin long usage than a slide 
are r vaive engine when new. 
de ee: Ail sizes, to High-test Steel Boilers. 
hoist any ead i Size: 1 to 10 H.P 
quired. Send for cetaes ee 


Send for Circular 
No. 5. 
Castle Engine Works, 
Indianapolis, Ind. 


Ne cm 


» DORTER-HAMILTO 
| | ENCINE. 


FOR HEAVY WORK AND LARCE POWERS. 


EXTRA HEAVY DESICN. 
Send for Catalogue. 


circular. 








awe 
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“BY ALEXANDER TRAUD, 


East on Streetlron Works WILLIAM TOD & CO., 
NEWARK, N. J. YOUNCSTOWN. OHIO. 


ORTING GAS 7: sume a 



































































: 16 
| = é R i E, PA. Pp is 

18 

| 19 

‘ 20 

* | ~ Ie 

[ 24 | 

12 sizes, 23 

| 24 |} 

1t060H.P. | 50 | 
PORTABLE AND STATIONARY st 

| ENGINES and BOILERS th 

| Send for Catalogue and Prices. 161 

| = 1 

Thousands =] 

in use in Eu- 24 i 

rope, and 36 4 ij 

mn rrpt and 20 BARCAIN LIST, oH 

hing in New | One Gray & Wood’s Planer 22” wide 14’ long, =o 7 

York City. | Second Hand. >) i 

| * Plain Milling Machine ” 4 0 it 

iy Hand Planer 18 ’x18'' x24 a 3 it 
Korting Gas , Two 70 H.P. Stationary Boile rs a Lit 

ne * ‘ R i 

Satisfao- ngin « 20 po u “ nt 
Preece A E 600. 1a. “ee Stationary Engine ms ry i 
ae.) oa. OE ° Bn 
NEw York ee 10 oe ‘ ae ‘6 ir 

12 ‘ New 4 ‘en 

s Center Crank " ” ‘in. 

a “ wie “ a 

‘** Portable Saw Mill with Saw, Belts and Fix- Mill 

tures complete. Gan 

Se 





S. L. HOLT & CO. 


67 SUDBURY ST., Boston, Mass. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 


25 to 1,000 II. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 

careful revision of all details. They are designed and 
constructed tor heavy and continuous duty at medium 
or high rotative speeds. Highest attainable Economy 
in Steam C onsumption and superior regulation guar- 
anteed. Self-contained Automatic Cut-off Engines 
12 to 100 H_P. fordriving Dynamo Machines @ spec ialty. 
= Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


mail. Address, BUCKEYE ENGINE'CO. , Salem, Ohio. 
301 TELEPHONE BUILDING, {fr W. ROBINSON, cor, Clinton & Jackson Sts, Chicago, Ill 


SALES AGENTS: W. L. SON 418 CORTLANDT STREET, N. Y. QROBINSON & CARY, St. Paul, Minn. 


KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for Now Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & 6O., 


= 33d and Walnut Sts. Branch Office, ch [asia St. 
PHILADELPHIA, CHIC 


_ OVER 20,000 ENGINES IN USE. 
4 GUARANTEED AN J ceria Bae doing 


BLESSINGS W ATER CIRCULATOR 2? PURIFIER 


Guaranteed to Absolutely Prevent Formation of 
Scale in Steam Boilers, 


Automatically takes water from the boiler, 
filters it, and returns it in pure condition, thus 
removing scale-making impurities from the 
water, and maintaining a free and steady 
circulation. Combines the well-known 
Albany Steam Trap witha Filter of novel 
construction, which has no rival in point of 
simplicity, facility for cleaning, and assurance 
against clogging of sand valve. 

We also manufacture the Albany Steam 
Traps and Blessing’s Patent Renewable-Seat 
Stop and Check Valves. Send for Circular. 


ALBANY STEAM TRAP C0, 


ALBANY, N. Y. 


~ Russell & Co.| & 


MASSILLON, OHIO, 


BUILDERS OF 


Automatic ENGINES 


BOILERS, ETC. 


Complete Power Plants Furnished 
and Erected. 


SEND FOR CATALOGUE 


BERKEFELD’S FOSSIL MEAL COMPOSITION. 
THE BEST 
Non-Conducting Covering for 
Steam Pipe and Boilers. 
The only genuine Fossil Meal. Sold “4 


in bags of 110 Ibs. each. Beware of 
imitations. Send for circulars. W. 


Fossil Meal Co., 48 Cedar St., N.Y. 7 @. 


A. GIESE, "sole Proprietor. 


STOW — C0., Binghamton, N. "Tp Buyers af Engine lathes 


FLEXIBLE SHAFTS, | 
TAPPING and ¥ 











To Constwne 25 to 75 
Per Cent. Less Gas than 





























wM. 









=e are now making from entirely new 
signs, extra heavy 19” and 21” Engine 
ae py yn most popular sizes), of which 


REAMING MACHINES, we are making a specialty,and manu- 


Portable Drills, | Seegmetns in lots of not less than 100 at 

_ 3 | We make no charge for extras. Ever) 

ALSO FLEXIBLE lathe is furnished with hollow spindle ; 

BORING MACHINES | the 19" with 14" hole, and 21’ with 1%’ 

, i hole. Every lathe has substantial com- 

For Ironing Carriages pound rest ,heavy tool post (bar steel), rest 

and Wagons; Boring for go turn full swing, following rest with 
Pinning Sash, Doors and 
Blinds, also for Stair 

* Work. 


adjustable jaws to take any size from 
MACHINE TOOLS. 


2%’ down, with extra tool for shatting. 
NEW AND SECOND HAND, ON HAND. 





Full set of gears to cut from 2 to 18 
threads including 11% pipe thread. 
Automatic stop on carriage. Separate screw 
and rod feed, and the most substantial 
and easily managed taper attachment 
made. Cones and gears of large diam- 
eter and wide belt, 





12 in. x6 ft. 


Engine Lathe, new. Studs, screws and 
13 in.x6 ft. = Ames, “  |\smallgearsare steclorgunmetal. Webbed 
+ fags b - Blaisde a new live heads, heavy tail stocks, No worm 
16 in-x6 Blaisdell, Y |or worm gears, no weak reverse plate. 
18 in. x® ft. se Blaisdell, Perfect lubrication for all running parts, 
19 in. x12 & 14 ft. sy Pond, nearly new. ineluding carriage. 
ey Se . Lathe and Morse, fair. | Lead screw inside of shear, double nut 
24 in’x1y-14.& Wft. pond i; | (cut from solid), and taking hold of ecar- 


23 in’xx-12 & 141 2 ft.' Bridgeport, riage directly under the line of strain. 


good order. 


24 in. x16 ft. New Haven, Friction counter-shaft, the most dura- 
2 tn.2é wow Haven, xoodasnew.| ble made. Our prices are reasonable 
wisi te eae ty. pattern, new. | for cash, and trom which no deviation 
BO in x24 1-2 ft. New Haven, Ai. Will be made, Our written guarantee 
54 in, x30 ft. ss Niles, good asnew. accompanies every lathe, 
16 in. x42 in Plane; Bridgeport, new. af 
16 in. x3 ft. ws 7 Erete & Whitney, good order. A A T E E 
22 in. x4 ft, ease, new. U KR N 
22 in.x4-5& 6 ft. Powell, m CG . 
22 in.x5 ft. Hendey, new. 

“4 in. x6 ft Hendey, “| We guarantee this lathe to be equal in 
4 in. x6 ft. Wood and Light, good. workmanship, truth, accuracy, solidity 
: D Be, of Ps ’ ’ 7 
hanger Sy Biglow, new, material and finish, to the best made, | 
- ‘ e ew. , 
30 in.x7 ft ; New Haven, fair. and hold ourselves legally Hable for this 
3) in xe ft. Hewes & Phillips, new. guarantee, 

0 in. x10 ft. Hendey, “ 
3€ in. x12 ft Niles Tool Works, Al. 
Lin Shaper, Traveling Head, new. 

2 in Hewes «& Phillips, a6 

is im. Stroke, 9 ft. Bed, Trav. Head Shaper, Sarr, Al, » 
Fy in, Shaper, Bridgeport, new. 5 

in. Wolcott, - 

15-18-20-23-25-28-34 in, Dyills. 30 in. Radial Drill MANUFACTURERS 

3 mn, Stroke Slotte ar a F. new. s 

‘6 in. Miles, Phila., Al 
Center Bolt Cuteer, “ Machine Tools 
5 in. c atting Of Machine Star. 5 


Fitchburg Car Axle Lathe 

Merrill Drops, #00 Ibs. 

Bement 2250 Ib. Steam Hammer. 

Rilling Machines, Screw Machines, Slate Sensitive Drills. 

Gang Drills, and full line of all kinds of Machine Tools, 
Send for list and specify what is wanted 


good order. 


169, 164, 163 and 165 EGGLESTON ‘AYE. 
196, 438, 146, 148, 160, 152, 154 E. 6th St. 
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Elk j 
Ss 


FE YVARQWK 
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MAN UFACTURERS OF 


\MPROVED 


STEAM ENGINES 

UU VaRIET 

Sizes Varying From : 

30 to 2000 Horse Power. 

Horizontal or Vertica 

Direct Acting or Beam, 

Condensing, Non-Condensing fs 
yr Compound. 

Send _ for Circular. 








cn, 
A Motive Pawerg\| 


PLANTS y 
FURNISHED. 


», Hemes % PHILLIPS 
seviark |B | JRon WORKS 


cpoproved ssa 
cory ENGINES, 

High Pr essure. 
«de NSIN. fan? Compo uy 
TUBULAR BOILERS. 
. GEO-A-BARNARD 


“AGENT 
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Keb ertWhitehill%,juc 
conse 3 SES 
5° SLIDE VALVE Joe 


STATIONARY BO/L ERS, 

GENERAL MACHINERY, 

‘Ro NG 

AND BRASS un 
Room 6, 

COAL AND /RON EXCHANGE, 

Cor.CornTLANnT &CHURGH ST. 





JOHN McLAREN, 


HOBOKEN, N. J. 


BUILDER OF 


CORLISS ENGINES, 


ATR COMPRESSORS 
AND BOILERS. 


Hill, Clarke & Oo. 
NAGRIVERY OF HAND 








STEARNS MFG. COMPANY, 


BRIB, PA. 
Engines from 15 to 400 Horse Power. 


Boilers of Stecl and Iron supplied to the trade 
or the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY. 








8 8 y, 6 ft. bed, K Lathe, Lathe & Morse, 
Works at ERIE, PA. os in. Swine, © Te Doge Seay, Sethe, sales &. Meer 
5 in. swing, & tt. bed, Lathe & Morse 
Having enlarged our Foundry and ot ise | |_ in. swing, % ft. bed, Blaisdell, 
. ene . 7 nerw 17 in. swing, ® ft. & 10 ft. bed, Lathe & Morse 
added to our facilities, we are prepared to execute | js in. swing, % ft. bed, Flather. 
. 0 > ; ; . Is in. swing, 10 ft. bed Flather 
orde s la Lid , +] 
rd rs for castings weighing froma few pounds tO} 16 in, swing, 7 ft. & 10 ft. bed Ratha Mies 
forty tons. Our Boring and Turning Mill is one of 2 in. swing, lv ft. bed, Flather. 
¥ » VY " g , _ 21 in. swing, 14 ft. bed, Lathe & Morse, 
the largest in the United States, by which we can | 34 in, swing, 13 ft. bed, Fitield 
bore and turn a wheeel or cylinder up to 30 feet in | 24 in. swing, 14 ft. bed, Bleisdelt 
é « . 26 in. swing, 20 ft. bed, sathe & Morse 
diameter, and we can plane 30 feet long by almost 26 in. swing, 21 ft bed, Flather 
any Width. With our wnsurpassed means for | 27 in. swing, 16 ft. bed, Latne & Morse 
j ili , i 1 30 in. swing, '6 ft. bed, Fitield. 
jandling heavy work, and shipping by boat or | % jy swing, 18 ft. bed, Putnam, 
rail, we are enabled to 52 in, swing, Is ft. bed 7 Gleason. 
, 16 in. x16 in.x% ft. Planer, Lathe & Morse. 
17 in, x17 in.x4 ft, <5 Hendey, 
OFFER INDUCEMENTS 20 in.x20 in x4 ft, tothe & Morse 
7 22 in. x22 in.xd ft. jendey. 
to customers. 26 in|x26 in x6 ft Pisther: 
{ P . ? 26 in x26 in. xs ft lather. 
We make a specialty of machinery for making 97 in.x27 in-x7 ft Whitcomb 
Sugar, and furnish everything necessary to fully | 36 in.x36 in.xi0 ft “ Whiteomb 
. » 5 . Shape j 
equip Sugar Refineries or Plantations. Satisfaction | )° '2- stroke nape Heater 
guaranteed, and patronage solicited. 20 in, stroke Eberhardt 


5 ft. Arm Radial Drill, U. R. D. Co 

11-2 in. National Bolt Cutter 

11-2 in. Acme Bolt Cutter 

Steam Hammer, cylinder 7 1-2 x 17 
of 4 in. diameter 


§. 5. HEPWORTH & C0., 


will forge an average 





EK. PP. BULLARD, 


CINCINNATI, OHIO. 


(See our advertisement on last page.) 


#2 Warren Street and 62 College Place, New York, 





“Glenwood Station,” Yonkers, N. Y.. 35 OLIVER ST., BOSTON 
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BROWN & SHARPE MFG. 


Manufacturers of MACHINERY & TOOLS, 
J Description of No. 


PROVIDENCE, R. I. 


3 Plain Milling Machine. 


We have in our works and in constant use, about 
one hundred Milling Machines, and our experience 
bn them has demonstrated that for manufacturin 

yerueet where many duplicate pieces are = uir 
that the best work is produced ad the most econ- 
omical results obtained from machines that ai are com- 
pact and solid, so arranged that the pieces operated 
upon can be quickly placed in position and quickly 
removed after the cut is taken. 

We have designeda line of Milling Machines for 
manufacturing purposes, combining the above de- 
sirable qualities, o which the No. 5S Plain Milling 

Machine is a tone, and by their use we have tound 
it practicable to produce from10 to 20 per cent. more 
work in a given time than we could possibly obtain 
from any other type of a milling machine on the 
same work. 

The Spindle is driven by a gear and pinion from 
a three-step cone with 8” belt. It has a vertical 
adjustment of 6’ 

he Table is 9 wide, 27” long, and has'12” longi- 
tudinal and 414” transverse movement, and is moved 
longitudinally 2’ by one turn of the hand-wheel. 


Ba a is Fees mpeg with fargo a 
8 ng au hes ca at an 
Tie Vise % - Tie een, and 


jaws 644” long, 
will open me 
Counter-shaft has pulleys 10’ diam. for 2’ belt, 
and should run about 375 turns ~~ r minute. 
The Price includes vise, counter-shaft wees, 


&e., —— f. o. b. at Providence, R. i, Weight, 








COPYRIGHT 1883 BY 
‘THE GORDON & MAXWELL CO. 


THE GORDON & MAXWELL C0. 


HAMILTON, OHIO. 


BRANCH HOUSES: 
NEW YORK, 96 Liberty Street. 
. PHILADELPHIA, 705 Arch Street, 
CHICAGO, 96 Lake Street. 








ee eee OR LOCOMOTIVE CRANES. 
: VY HOIST, ROTATE AND TRAVEL UNDER 
THEIR OWN STEAM. 


The most generally useful Crane for shops, 
contractors, steel mills, etc. All capacities, 
2 and 5-ton sizes usually in stock. Send 
for particulars and illustrated catalogue of 
all types of cranes. 


The Yale & Towne Mfg. Co., 


STAMFORD, CONN. 
New York, Chicago, Philadelphia, Boston. 













26-INCH BAUK GEARED 


AND POWER FEED DBILL. 





he Upright Dei. 
at“ pack Geared | LODGE, DAVIS & 60. 


38 “ Power Feed CINCINNATI, OHIO. 
Drills. 





Send For Prices, It Will Pay You. . 
(See special notice of Engine Lathes on page 15.) 




















cou g EBERHARDT E. E. CARVIN VIN &. co., 
j 
sh LD aS Machinists & Iron Wo Workers’ Tools, 
Newark, N. J. q g 4 
Pat. Shapers. * 
Over 1,000 in Use, P S28 
c EFS 
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E : : 
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i af 
i ra 
1e|> ak —] 
EBERHARDT’S eEe 
Patent 8 * ‘s 
TAT Thea, fun 
GEAR CUTTER, Lathes, Planers, Milling Machines and Drills, 
Special Tools for all kinds of manufacturing to| B 
In Use throughout the | order. Gear and Rack Cutting, Milling and Index 
wonea. Drilling to order. 


Nos. 139 to 143 CENTRE ST., NEW YORK. 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Manufacture and have ready for delivery, TURRET HEAD MACHINES of 10, 12, 14, 
and 16 in. swing, with or without cut-off rest, suitable for finishing brass and other metals 
that do not require a free use of oil in cutting them. Prices are less than for screw 
machines, and will be given on application, The CUSHMAN PATENT: COMBINA- 
TION LATHE CHUCKS are made stronger than formerly, have jaws ground true, 
and are offered at 35 per cent. discount from list. 


THE BILLINGS & SPENCER CO,, 


BILLINGS’ Drop Forged LATHE DOCS. 


FORGED FROM THE BEST 


=~ Drop Earging 


OF EVERY DESCRIPTION. 





" HARTFORD, OT. 
U.S.A. 
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Machine Tools # Brass Work. 





POND MACHINE TOOL CO. 


Successors to DAVID W. POND, | MANNING, MAXWELL & MOORE, 
Worcester, Mass, Sole Selling Agts., 111 Liberty St ; N.Y. 





en LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
‘|Lowell, Mass., U. S. A. 


GEO. W.FIFIELD. 


Cuts, Photographs and Prices furnished 








—Second Batten of Hand-Book on 
ee Teeth of Gears, much enlarged 
Od hoaraphs Be 1 Gea Char, tho td . Ete. 
on phs, a Beve! r e Norma! e0! 
Ete, Price one dollar ar, port paid. EO. B, GRANT, 66 66 Beverly 
Street, Boston. Agents W. ‘anted. 


J. M. ALLEN, Preswenr. 
W. B. FRANELIN, Vioz-Presipent. 


J. B. Pirzroz, Szorerary. 














KEY-SEATING 
MACHINES, 


and 20-in. Drills, 


A SPECIALTY. 


Our Key-Seating Machino 
will e in 60 
days’use to pay first cost ; 
no shop can afford to do 
ithout S. we have 









For Prices_and Photographs Write 


THE G.-A. GRAY CO., ° 


Sycamore i] & Webster St, Cincinnati, 0. 















now prompt 
Shipaant botk Kor wee 17 in. 
Di esting fe et. Lathes, 20in. ‘Sy 

— 26 in.x24 in. 

W. P. DAVIS _ 
NORTH BLOOMPIELD, X.Y. Planers: ina ein 
PRATT & LETCHWORTH, 
PROPRIETORS 


Buffalo Steel Foundry, 


STEEL CASTINGS, ==" 


PUNCHING PRESSES, DIES, 


And other Tools for the Manufacture of all - of 


SHEET METAL GOODS, °"°" zrc-™“* DROP HAMMERS, 
STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 
Braach Office and Factory 203, 206, and 207 CENTRE STREET, NEW YORK. 











Manufacturer 





_J.M.CARPENTER &__. 
PAWTUCKET.R.1. 
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APS & DIE 











